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Here’s a NEW & 
Way to Reach 6 


the Top in 
TV SERVICING 


All-practice method— 
professional techniques, 
skills, knowledge of 


circuits, ete. 


Includes 17” picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 


F YOU HAVE some Radio or Television experience, or if you 
know basic Radio-Television principles but lack experience 
NRIs new Professional Television Servicing course can train you 
to go places in TV servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 


this training in detail. 


LEARN-BY-DOING “ALL THE WAY” 
This is 100% learn-by-doing, practical training. We supply all the 
components, all tubes, including a 17-inch picture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
practice. You learn how experts diagnose TV receiver defects 
quickly. You see how various defects affect the performance of a 
TV receiver—picture and sound; learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build circuits. You get practice recognizing, isolating, 
and fixing innumerable TV receiver troubles. 


You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter- 
ference, using germanium crystals to rectify the TV picture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, ete. There isn't 
room on this or even several pages of this magazine to list all 
the servicing experience you get. 


SERVICE MANAGER 


UHF AND COLOR TV MAKING NEW BOOM 
Installing front-end channel selector strips in modern UNF-VHF 
Television receivers and learning UHF servicing problems and 
their solution is part of the practice you get if you live in a LHF 
area. To cash in on the coming color TV boom you'll need the 
kind of knowledge and experience which this training gives. 


GET DETAILS OF NEW COURSE FREE 
Once again—if you want to go places in TV servicing, we invite 
you to find out what you get, what 
you practice, what you learn from 
NRIs new course in Professional 
Television Servicing. See pictures of 
equipment supplied, read what you 
practice. Judge for yourself whether 
this training will further your am- 
bition to reach the top in TV serv- 
icing. We believe it will, We be- 
lieve many of tomorrow's top TY 
servicemen will be graduates of this 
training. Mailing the coupon in- 
volves no obligation 


National Radio Institute, Dept. 5MET 
l6th and U Sts., N.W., Washington 9, D. C. 


Please send my FREE copy of “How to Reach the Top 


in TV Servicing.” | understand no salesman will call. 
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Now ..!/n Your Own Home LEARN 


cHNICAL 


RADIO- ELECTRONICS 


THE AMAZINGLY EFFECTIVE 


D.0.1, WAY 


. —with the aid of BOTH 
Swe HOME LAB EQUIPMENT 
, and HOME MOVIES 


Whet will mailing the coupen below de for YOU? Just 
this | You'll find evt ebout one of today's mest remarkable 
... practical weys te prepare to get into America’s amear- 
ing billion dollar opportunity field of TELEVISION-R ADIO- 
ELECTRONICS. You'll see how to get inte highly inter- 
esting work thet peys well... that offers one of Amer- 
ica's most promising futures that enables you te 
start your own business aimost “on a shoe string,” if 
you prefer this to a job opportunity. 
And abeve all, you'll get some GOOD NEWS espe- 
cially welcomed by men anxious te earn REAL 
MONEY in this growing field. Fer you'll see that 
NOW you can get the kind of practical, laboratery- 
type training so desirable for making real progres: 
in Television-Radic-Electronics AND WITHOUT 
LEAVING HOME. 
You'll see that DeVRY Technical Institute sends 
everything needed to set up your ewn HOME 
LABORATORY. You get and keep the same type of basic 
electronic equipment used in ovr modern Chicage Training Labeore- 
tories. You get home training that includes the knowledge and experience 
gained from training thousands of students first hand in Chicage. And to top 
it all, you use DTI's amazingly effective and exclusive home training aid— 
INSTRUCTIVE MOVIES. But why not get the complete story? Mail coupon today 
for complete facts. 


1 Build ever 300 fascinating experi- 4 Use @ 16 mm. movie projector end 
* ments from 16 BIG SHIPMENTS of * new series of highly instructive movies 
Blectronic-Radie perts which you KEEF —e wonderful eid te help you gresp 
import fund is foster... easier 
2 Build valveble commerciel-type test ... better 
° m—as shown te the left £ H-itheste , » ‘ 
which you KEEP. This includes « quality 5. njoy well-ilus aw oe 
5 INCH. oscilloscope and jewel beering lessons with handy FOLD-OUT die 
Multi-Meter—both highly wseful fer Tele. oe" 


vision werk. 6 Get en honest-te- goodness EMPLOY. 

* MENT SERVICE to ip you get a good 

3 Build end keep « big 21 INCH TV Set jeb after gred oF * in 

* (0.7.1. offers another home weining in — starting your OWN SALES AND SERVICE 

Television-Radio- Electronics, but witheut Business Mell coupen tedey fer the 
the TV set.) complete detoils. 
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Member of National Home Study Council 


} a DeVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. Dept, RN-11-t 
| would like your valuable information-pecked publication showing 
hew | con get started toward « good job or my own business in 
Television-Radio-Electronics 
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D.1.1.'s Training + evelleble in Conede 


Nl 9 re C 0 [ ( S$ eve [ y W h p i e A dramatic demonstration of a new idea to help you understand music better and enjoy it more... 


i USIC~APPRECIATION RECORDS 


ipa hg et Will you accept 


MATIC rotor, powerful — is J 
ond dependable, with — 


NOTE: Because of nr 


length of the symphony he 
ae a } A COMPLETE PERFORMANCE—WITH AN ILLUMINATING 
Senlocn Wilt tiie <i the ane ' ! ANALYSIS ON A SEPARATE RECORD—OF 


‘Tchaikovsky's 


‘a | Pi ; FIFTH SYMPHONY 
Completely AUTOMATIC Bs ed ™ ; 
‘ ; f MAX RUDOLF conduc tind 
rotor with thrust bear. The h : A , , 
ing. Handsome cabinet, © heevy-duty roter sl awe 


complete with modera Dp wn * ; THE STADIUM CONCERTS SYMPHONY ORCHESTRA 
vses 4 wire coble. ; ; cabinet with METER 9 ane 


disc with the analysis on both side 


control dial. Uses 4 el , SPONSORED BY THE BOOK-OF-THE-MONTH other. This is sold at $5.60, to subscribers only. The 
wire cable. ay ’ CLUB, this new idea is designed for those who enjoy other is an Analysis-Only Record~a ten-inch dine 


good music but who are aware, too often, that they priced at $2.40. The latter is made available cach 


do not listen to it with complete understanding and month for any subscriber who may already have a 


appreciation. There is no doubt about the reason satisfactory long-playing recording of the work be 
most of us are not properly primed about what to ing presented. (A small charge is added to the prices 
listen for, Music-Apranciation Recon meet this above to cover postage and handling.) 


there is a full 
ON ONE SIDE performance of a need—for a fuller understanding of music—better 


+a ™ °) . great musical work. The records than any means ever devised. This enjoyable form of pan yd mpage with — 
a c fF feature orchestras and soloists y not make a 
AR-22 x TR-11 re - 


. s self-education can be as thorough as the Music Ap- 
of ——— — eo yo . ' simple trial, to see if these records are as pleasur 
A “ country ang abros You listen preciation courses given in many universities 
The ideal budget all- , 


Here is the completely — to this performance first, or able and as enlightening as you may anticipate? 
AUTOMATIC version of im, o purpose rotor withnew, Jaa a a ee em YOU SUBSCRIBE BUT TAKE ONLY THE RECORDS = The Jchatkousky recording will be sent te you at 
the famous TR-2 with all not modern cabinet featur- f . YOU WANT A new Mustc-Aprerciation Recomn once-without charge. You may end the subscription 
the powerful features ing meter control dial. will be issued—for subscribers only—every month immediately after hearing this recording, or you 
thet mode it se fomeue, Uses 4 wire cable. | Ultimately, all the great masterpieces of music will may cancel any time thereafter, In any case, the gift 


be included. The announcement about each forth recording is yours to keep 
coming record will be written by the noted composer 


* 
and music commentator Deems Taylor. After reading * * * 


this descriptive essay you may take the record or not 


TYPICAL COMMENT: “Music has been 
my whole life—but not until I heard my first 
Music-ApprectaTion Recorp did I realize 
how much I had been missing when I lis 

{ 4 . tened to orchestral music, I subscribed origi 
TR-2 se TR-12 esteigy~ a rem au M - ve vec, fally for my son, but quickly found that my 
The heavy-d : : A special combination — | F ords of the highest quality—33'4 R.P M a \ invlite, OWN enjoyment of orchestral music was 
i value consisting of com- \-. They are usually of two kinds: first. a eocalled  ‘mcreased far beyond what I dreamed pos- 


Standard Records twelveinch disc which presents "PM Jarmila Novotna 
pat bearing. Handsome the performance on one side, the analysis on the STAR OF THE METROPOLITAN OPERA 

tern dial, Uses 6 On THE OTHER sive #82 MU 

ec bi ‘ ‘ ‘ » E IDE minating 


analysis of the music, with the f oo —— — 


themes and other main features | PLEASE RETURN OWLY IF YOU HAVE A RECORD PLAYER WHICH CAN PLAY 39'/, 8.7. LONG-PLAYING RECORDS 


of the work played separately 
with running explanatory com- MUSIC-APPRECIATION RECORDS nae-1! 
ment so that you can learn 


whet to listen for in order t c/o Book-of-the-Month Club, Inc., 345 Hudson Street, New York 14, N. Y. 


appreciate the work fully 


as you decide at the time. You are not obligated t 
take any specified number of record And you may 


stop the subscription at any time you pleas 


Please send me at once the Music Appreciation recording of Tchaik« ky Fifth Symphony 
| charge, and enroll me as a Trial Subscriber to Music-Arreectation Reconns. with the privilege of can 
celing at any time. I anderstand that, as a subscriber, | am not obligated to bay any specified number 
| of records, but may take only those | want. Also, | may cancel my subscription after hearing the first | 


YOU WILL RECEIVE recording, or any time thereafter at my pleasure, but the gift offer is free in any case 
SEPARATELY Me } 


without 


Vrs 
CORNELL-DUBILIER THe RADIART cone. A GLOSSARY OF | Miss 


CLEVELAND 13, OHIO MUSICAL TERMS | ADDRESS 
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SAVE UP TO 50% 


Build your own 


E-V High Fidelity 
SPEAKER 
ENCLOSURE 


m\ WZ 
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EVERY PIECE PRECUT in 


Ready-to-Assemble KITS 


Now you can have an acoustically 
correct Electro- Voice high-fidelity 
folded horn speaker enclosure 

for your home music system and 
save up to one-half! Build it 
yourself...seven models to choose 
from...wall types...corner types... 
for full range loudspeaker...for 
separate two, three and four-way 
speaker systems 

Exterior surfaces are clear-grained 
birch. Fine furniture finish is 
easily applied, Step-by-step 
construction book shows you how 
to build an enclosure comparable 
to the renowned E-V factory-built 
enclosures in performance and 
appearance. : 


BARONET KIT. For Bin. Coaxial speaker or sep- 
arate 2-way system. Model KD? Net, $24.00 
ARISTOCRAT KIT. For 12-in. 2 oF 3-way speak 
ers and systems Medel KO6 Net, $36.00 
EMPIRE KIT. For 15-in. 2 oF Sway speakers 
and systems Mode! KDS Net, $486.00 
REGENCY KIT. For 15-in. 2 or S-way speakers 
and systems Mode! KD4 Net, $69.00 
CENTURION KIT. For 15m. 4-way speaker, 
systems Mede! KD3 Net, $79.00 
GEORGIAN KIT assembly for 15-in 
4-way system ode! KD2 Net, $598.00 
PATRICIAN KIT. interior assembly for 18-in 
4-way system Model KDI Net, $99.00 


Interior 
M 


Complete Kits, or Construction Books only, 
are available at your E-V High-Fidelity 
Distributor—or write for Bulletin No. 211 


Slecho Vorce 
ELECTRO VOICE, INC. « BUCHANAN, MICH 


Jo He RECORD. 


TOLL TV AND THE SERVICE TECHNICIAN 


SRQUMENTS pro and con on the 
question of toll TV are waxing hot- 
ter and hotter, and at this writing it 
appears that the FCC is no closer to 
a decision than when the case was 
first presented to it. In fact, it is very 
likely that at least some aspects of the 
problem will have to be submitted to 
Congress, with a clear-cut decision per- 
haps years away. 

A new factor was injected recently 
with a proposal by Jerrold Electronics 
that toll TV be set up on a closed-cir- 
cuit basis, somewhat like the present 
Community TV antenna systems. Such 
a basis would have obvious advantages 
from the standpoint of control, dis- 
tribution, and billing, but might not 
be as advantageous from the economic 
standpoint as the three presently pro- 
posed systems (Zenith, Skiatron, and 
Telemeter). Jerrold has published a 
detailed cost analysis in which it claims 
that with 30% saturation, costs will 
be equivalent to any of the proposed 
three systems, and furthermore, that 
the per subscriber will decrease 
rapidly as saturation increases 

Service technicians everywhere have 
a definite stake in the final outcome 
of these arguments If one of the 
scrambled systems is approved, some- 
one will obviously have to install the 
unscrambler equipment at the receiver. 
This will require making some connec- 
tions and perhaps some alterations 
within the receiver itself. It appears 
that this work would have to be done 
by factory-trained men rather than 
existing service organizations. Further- 
more, once the set has been disturbed 
in this manner, the customer would be 
more apt to call on the toll TV com- 
pany for future service than his reg- 
ular service technician. This is logical, 
since in most cases the set would have 
been operating properly before instal- 
lation of the toll TV equipment, and 
the customer would assume that any 
future difficulty resulted directly from 


cost 


such installation. Thus, widespread use 
of any of the three scrambied toll TV 
systems could result in a big decrease 
in available jobs for presently existing 
service organizations 

No such problem exists with the pro- 
posed wired system. No equipment is 
installed in the receiver, and no altera- 
tions are The signal is 
brought into the home by means of a 
coaxial cable and terminates in a 
with terminals for connection to the 
receiver antenna terminals Respon- 
sibility of the cable company is elear- 
cut. It must provide a suitable signal 


necessary 


box 


at the box terminals. If such a signal 
is present, any fault obviously lies in 
the receiver itself and the regular 
service technician will be called in for 
set repairs. Thus, this system does 
not pose any threat to existing service 
organizations. 

Jerrold claims that its proposed sys- 
tem does not require FCC approval 
and so it is going ahead with tests in 
four of its existing community TV 
systems, and in addition is completely 
wiring two large communities which 
already have adequate TV coverage 
These tests will determine the eco- 
nomic feasibility of closed-circuit toll 
TV. 

Another interesting aspect of the 
whole problem is the claim by Jerrold 
that it can break any of the scram- 
bling codes used by the three other 
proponents of toll TV. If this claim 
can be proved, and if such code-break- 
ing can be carried easily on a 
large scale, the proposed systems 
would have to be discarded for lack of 
a means of effectively collecting tolls 
Jerrold has challenged the three pro- 
ponents and has asked the FCC to 
arrange for a test in the near future 
whereby Jerrold engineers can prove 
their claim 

One proponent’s answer to this clain 
is that, given sufficient time and 
money, any code probably be 
broken. However, with a shift in the 
code every month or oftener, such a 
procedure would be highly impractical 
and the dissemination of such informa- 
tion for pay would be illegal 

Two of the major considerations in 
setting up a code are to determine how 
much scrambling is necessary in the 
picture and sound and how complex 
the code must be to prevent unauthor- 
ized large-scale “pirating.” These mat- 
ters have been carefully considered by 
the proponents of scrambling, and they 
feel that they have arrived at satisfac- 
tory answers. 

All of the parties involved have 
heavy financial interests at stake, with 
millions of dollars having already 
been spent in engineering and testing 
the various systems. Many others will 
be directly affected in one way or an 
other by the ultimate outcome. With 
such big stakes, claims and counter- 
claims will be fired back and forth, and 
it may be a bit difficult to delve be- 
neath the surface and determine what 
decision is in the best interest of the 
American public as a whole. The final 
decision will be awaited with a great 
deal of anticipation O.R 
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the only COMPLETE 
catalog for everything 
in TV, Radio, Hi-Fi and 
Industrial Electronics 


61956 vc ALLIED 


324-PAGE ELECTRONIC SUPPLY CATALOG 


send for it today 


Get ALLIED's 1956 Catalog —it’s complete, 
up-to-date—324 pages packed with the 
world’s largest selection of quality electronic 
equipment at lowest, money-saving prices 
Select from the latest in High Fidelity systems 
and components; P.A. systems and accessories; 
recorders and supplies; TV tubes, antennas 
and accessories; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test 
instruments; new build-your-own kits; huge 
listings of parts, tubes, transistors, tools, 
books—the world’s most complete stocks of 
quality equipment. Get every buying 
advantage at ALLIED: fastest shipment, 

expert personal help, lowest prices, 

assured satisfaction. Send today 

for your FREE copy of the big 1956 

ALLIED Catalog 


© AIL TV & Radic Parts «@ All Electron Tube Types 
© Test & Lab Instroments © High Fidelity Equipment 
© Letest Build-Your-Own Kits © Recorders & Supplies 
© P.A. Systems, Accessories © Amoteur Station Gear 
© TV Antennas, Accessories © Tools and Books 
© Equipment for Industry 
Send for the 
leading Electronic 


ALLIED RADIO Supply Guide 


World's Largest Electronic Supply House 


ones ee aen ee enneeneensenneweeny 


ALLIED RADIO CORP., Dept. 14-5 


EASY-PAY TERMS 


Use our liberal Easy Payment 
Plan—only 10% down, 12 
months to pay-—no carrying 
charges if you pay in 60 days 
Available on Hi-Fi and P.A 
units, recorders, TV chassis 
test instruments, kits, Ama- 
teur gear, et« 


eltra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY 


November, 1955 


HI-Fl SPECIALISTS 


To keep up with the latest and 
best in High Fidelity, look to 
ALLIED. Count on us for all 
the latest releases and largest 
stocks of Hi-Fi equipment. We 
specialize, too, in TV supply 

and are foremost in the field 
of Builders’ Kits 


] Send rree 324-Page 1956 aLtiep Catalog 


100 N. Western Ave., Chicago 80, Illinois 


Zone State 


CABINART 


Pe 
MODEL 27K 


MODEL 286K 
matched equipment 
and speaker 


cabinets 


Hi Fi 
wall storage 


units 


( 


'56 —- HI FI CABINET KITS 


Model K-3 
newest Rebel 


corner totded horn kit 


~.- all you need Is a screwdriver! 


Machined wood pieces key exactly to 


THE REBEL K-3 


Identical acoustically with the 
KR-3, first and largest of the 
Klipsch-designed Rebel series of 
corner folded horns. Using the mir- 
ror images of room walls at a cor- 
ner, the K-3 extends bass down 
nearly to 30 cycles! Two compan- 
ion Rebel kits are more economical 
but only in price and size. 


K-3 eee 354.00 


Prices slightly higher west and south 


each other! Pre-shaped, pre-drilled, pre-engineered and not a 


scrap of sawdust left over! 


THE “ST” SERIES 


Wall storage units... ten basic 
Cabinart designs in kitform or 
assembled, ready to finish. Each is 
tailored to the needs of hi-fi installa- 
tions. The Series includes a nine 
cubic foot bass reflex cabinet. 


FURNITURE KITS 


The new 27K and 28K typify Cab- 
inart kit utility and economy. Both 
point up the unique design func- 
tions necessary to the correct hi-fi 
installation. 


Equipment Cabinet 
$51.00 


WRITE FOR THE NAME OF YOUR NEAREST DEALER AND MAIL OROER HOUSE. 


kits by DJeabinars 
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Resonant pipe or back-loaded . . . 
Exponentia', parabolic, or something else... 
Which type of speaker system gives you the 
full concert hall power you want...the 
dynamic quality of rich bass tones... and 
in an enclosure of reasonable proportions? 


In tests by The Audio League, Pleasantville, 
N. Y., National’s Catenoid speaker system 
was compared A-B with a competitive ex- 
ponential horn. 

Let’s forget that the exponential horn costs 
twice as much. What did the League report 
on Catenoid? Just this: 

“We have never heard a smoother over-all 
sound. The balance of lows, middles, and highs 
was well-nigh perfect. And for styling and size 
. .. the Catenoid was far superior.” 


About damping? The report goes on: 


“Our transient response tests indicate the 
Catenoid’s damping to be as much as an order 
of magnitude better than a (competitive resonant 


ipe system named here) and a (competitive 
wk-loaded horn) which we lested at the 
same time.”” 


There’s no secret to Catenoid’s superior per- 
formance... except that it represents the 
first basically new approach to speaker sys- 
tems in a decade: catenoidal design instead 
of exponential. It’s a true corner horn (not 
back-loaded or a semi-horn) with a three- 
way speaker array; the full catenoidal horn 
for 30 to 300 cycles; a special direct radiator 
for 300 to 6500 cycles; a super tweeter ex- 
tending the high range beyond 17,000 eps. 
And all high-frequency fundamentals of the 
musical spectrum are fed through the mid- 
range speaker to add a feeling of “presence” 
you've never quite experienced before. 


For performance, enclosure size, and price... 
National’s Catenoid is the best buy today 
in speaker systems. You can hear it only at 
an authorized full-line National Company 
distributor’s sound room. 


Which 


speahe r syste 


is ay sf 4 


lund ie lnm e een 

for full specifications 
Authorized full line Notional Company 6 NATIONAL COMPANY, INC. 
distributors ore identified by this sign T) 61 SHERMAN ST, MALDEN, MASS, 


Manufacturers of high-fidelity record changers, AM/FM 
tuners, pre~~olifier:, amplifiers, and speoker systems. 


GUIDE 


AUTRONIC-EYE 


TRAINING COURSES 
MEAN MORE 
BUSINESS FOR YOU! 


Courses tor experienced service 
technicians provide tatest repair 
information—enabie you to do the 
lob taster and more efficiently. 


Quick, accurate circuit diagnosis and repair to factory 
specifications boosts your profits. That's why so many quali- 
fied auto technicians attend these Guide training courses 
at no cost other than transportation and living expenses. 
dumbo-size operational pane! of Guide's Avtronic- 
The Guide Lamp diploma, awarded only to those who Bye Cixcwlt puts all parts out front for better, more 
successfully complete the course, is proof that you're 
equipped to give more and better service to more 
people—and that means business. 


If you're an auto radio service dealer, come yourself, or 
send your technicians. There's one of 30 GM Training 
Centers near you. Apply through your local United 
Motors Service Division Distributor or write 


GUIDE LAMP DIVISION © GENERAL MOTORS CORP. © ANDERSON, INDIANA 


: BLINKY MEANS 
Thirty modern GM Treining Centers offer ; —_™ BUSINESS! 
newest equipment and latest service tech- mE 

niques. There's one nearby .. . ne matter 

where you live. 


RADIO & TELEVISION NEWS 


She: But, how do I know this is a good tube? 


You: Because, this is a CBS aluminized Mirror-Back 


prcture tube. There aren't a ny better. 


She: And I see it has the Good Housekeeping 
Guaranty Seal, too. That's proof enough for me. 


Customer confidence really counts when it comes to the 

big tube. That's when CBS tube advertising helps you most. 
For CBS tubes have the Good Housekeeping Guaranty Seal 
and are nationally advertised to 76.9% of your customers 

. .. the women of America. And 53% of these women 

are influenced in their purchases by that seal of approval. 
You protect yourself and gain your 

customer's good will when you install a new 


CBS aluminized Mirror-Back picture tube. 


Show her the CBS carton with the 
Good Housekeeping Guaranty Seal. 


CBS-HV TRON, Oanvers, Massachusetts _.. A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC 


November, 1955 
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Never before —an antenna 
with such utterly... with 


Channel Master's 
trigger-fast 
Snap-Lock Action. 


front-to-back ratios 


Low Band: from 15:1 105031 relative VOLTAGE 
(2500:1 relative power) AN ’ 


High Band: up to 13:1 relative VOLTAGE 
(169:1 relative power) 


ANNE! ASTER? ann er 


Knocks out venetian blinds and 
co-channel interference! 


Channel Master's new “K.O.” has the highest front-to-back 
ratios ever recorded for any TV antenna! The sensational 
> “K.O.” actually sets up an INVISIBLE BARRIER to 
Available 3 ways! signals coming in from the rear. Working with 


Broad Band mode!—model no.102 supreme efficiency on both VHF bands, it totally 
(includes HI-LO Matching Harness). . REJECTS rear signals, preventing venetian blinds and 
Low Band only—model 1.1026 ; other picture problems caused by co-channel interference. 


High Band only—mode! n».1073 


/ Full descriptive literature ovaileble from 
Channel Mester dierrityter. Low Band, 7 to 9 DB, single bay; High Band, 


Spectacular High Gain! 


8.5 to 10.5 DB, single bay. True Yagi performance, 


combined with completely independent High and 
Low Band operation for maximum efficiency. 


and a new dealer’s choice! 


The Radio Craftsmen... now a division of Precision Radiation Instruments ... are 
going dealer in a big way. Effective immediately, this outstanding manufacturer 
of HI-Fl components with proven public acceptance will sell through dealers and 
back up their dealers with the biggest merchandising campaign ever. 
° Here’s what Radio Craftsmen dealers will get: 
1. Cooperative Advertising. 
2. National Consumer Advertising. 
3. Retail sales referrals — full discount profits turned over to Radio Craftsmen 
dealers! 
4. A warranty backed by Precision Radiation Instruments Inc., whose customers 
are protected by the most comprehensive warranty in the electronics industry!! 
TWO SHIPPING POINTS. All orders shipped F. 0. B. nearest warehouse 
(Chicago — Los Angeles). 
6. Full Dealer Discounts. 


THE RADIO 
wn 


ACT NOW! HAVE RADIO CRAFTSMEN COMPONENTS IN STOCK IN TIME! THE BIG CAMPAIGN 


1S ABOUT TO BEGIN. WE'LL FEATURE THESE POPULAR ITEMS IN OUR NATIONAL ADS! 


C250 CRAFTSMEN SOLITAIRE 


Finest, most flexible unit offered by any manufacturer. All you need to get true Hi Fi record 
reproduction. Add record changer and speaker. Contains full 20 watt power amplifier, a preamplifier 
and an exciusive sharp cut-off filter that removes both high and low frequency noise. in handsome 
leather-etched steei cabinet. input for magnetic phono cartridge, FM-AM tuner, tape recorder and 
TV receiver. Six record equalization positions. Contour type loudness control and separate bass and 
treble controls giving 15 db boost and 13 db attenuation. Basic amplifier is based on Williamson 
Ultra-Linear design. Frequency response + 0.5 db, 20-20,000 cps. IM distortion 
less than 2% at 20 watts. 4x14 « 11. Weight 25 pounds. 


$113.50 


C1000 FM-AM TUNER 
For more than just a tuner, the C1000 is 
a@ complete control center for your Hi-Fi 


CIO FM-AM TUNER 


system. Here is a superior FM-AM tuner, independent continuously variable tone 
a complete preamplifier with 4 positions controls, built-in preamplifier, two ca 
of record equalization and input circuits thode follower outputs. Frequency re 
for TV, tape recorder and phono. Has two sponse, 20-20,000 cps. Sensitivity less 


AM bandwidths; broad for local Hi-Fi and 
sharp for distant or noisy stations. FM 
sensitivity; 2mv for 30 db quieting. AFC 
and 2 cathode follower outputs 

Weight 25 ibs $179.50 


than 5 microvolts AFC for simplified no 
drift tuning. 12 tubes inciuding rectifier 
$131.50 


C350 PREAMP LIFIER- 
BEQUALIZER 
Advanced preamplifier affording superb 


Cseo0o BASIC FM TUNER 

For use with Solitaire or C350 Preampli- 
. fier. Designed for broadcast monitoring 

where low distortion, ultimate stability, 


and high sensitivity are needed. Exclusive 
printed IF coils (20.6 mc); variable ampli 
fied AFC and lower over-all distortion, 
than any station. Frequency response 

4% db 20-20,000 cycles. Overall IM distor 
tion for 100% modulation less than 05% 
Sensitivity 2 microvolts, for 30 db quiet- 
ing. Weight 17 Ibs $119.50 


reproduction and maximum contro! flexi 
bility. Seven positions of record equaliza- 
tion, corresponding to curves actually in 
use. Four inputs. Frequency response 
*0.5 db 20-20,000 cps. Preamplifier cir 
cult contains @ British 7729 tube for phe 
nomenalby low hum and noise. Two cathode 
follower outputs. 4 tubes and rectifier 


CSSO 30 WATT AMPLIFIER 
Here is maximum ruggedness, dependabi! 
ity and flawless reproduction at any vol 
ume tevel. Thirty full watts of audio 
power with only 0.1% harmonic and 0.5% 
1M distortion. Frequency response is far 
beyond the audible range a 10 
100,000 cps.). Special thermal time delay 
protects circuit. KT66 output tubes used 
exclusively for maximum efficiency 


Weight 33 Ibs. $109.50 


raftsmen 


CONTACT NEW DEALER DEPARTMENT, THE RADIO CRAFTSMEN, DIVISION OF PRECISION RADIATION INSTRUMENTS, Inc. 


4223 WEST JEFFERGON BLYD., LOS ANGELES 16, CALIFORNIA . 


4403 HM. RAVENSWOOD AVE... CHICAGO 40, ILLINOIS 
November, 1955 15 
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Fiow to get 
the jump on call-backs 


in GS easy Moves 


These 6 types alone incorporate over 14 


Here are six tube types called for most 
design and production improvements to 


in your daily service work. Eliminate the 
call-backs from these types and your 
biggest share of headaches is over. It’s 
easy to do just that, too, simply by getting 
into the habit of using only Sylvania tubes 
... in the familiar yellow and black carton. 


¥ SYLVANIA 


TELEVISION 


RADIO ELECTRONICS 


LIGHTING -* 
16 


eliminate the most common causes for 
“quick failures” and costly call-backs. 
It’s no wonder more and more servicemen 
consider the yellow and black carton 
their “calling card of top quality service.” 


Syivania Evectraic Propucts Inc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Building, Montreal 


ATOMIC ENERGY 
RADIO & TELEVISION NEWS 


Lida 


3 ROSAIRE RUY 
MAGOG ORFORD TV 
_ MAGOG, QUE., CANADA 
me The JFD Fireball is one TV 
™ antenna I don’t hesitate to 
recommend no matter how 


fe hopeless the situation. It 


helps get rid of troublesome 
ghosts, at the same time it 


00% feeds a strong steady signal 


to the receiver. 


EARL A. BERGEROW A 
EARL'’S TV ANTENNA SERVICE. 
HOUMA, LOUISIANA - 
We've waited a long time for 
an antenna like this. My cus- 
tomers like the sharp pic- 
tures it gives them. In and 
arounil Houma, Louisiana, 
we receive clearly with a 
Star-Helix antenna channel 
6 from New Orleans, chan- 
nel 2 from Baton Rouge, 
channel 7 from Lake Charles, 
and channel 10 from La- 
fayette. 


. 

+ 
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~ 
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FIELD REPORT NO.G 


FERGUS FALLS, MINNESOTA | 
I like and use the 


Star-Helix because I 


lI 
saw for myself how good on Wy) 


channels 2-13 it is. l tried 4 


of the best broad-band fringe } 


antennas during the last 
year. When I compared the 


TV picture I got from the } 
Star-Helix, you could see the } 


difference. The Star-Helix 


brought in the best picture. y 


HILLIARD A. THIBODEAUX 

BABIN APPLIANCE CO. 

CROWLEY, LOUISIANA 

After trying several types of 
antenna in this area we de- 
cided on the Star-Helix An- 
tenna because of its high 
gain and noise-free picture 
reception giving us more 
satisfied customers. 


BEN CIPOLLA ¥ 
ARCO TV and RADIO LAB. \ 

BROOKLYN, NEW YORK 

Here in Boro Park ghosts = 

give us lots of headaches. O& 

The JFD Fireball is the first & 
antenna we've tried that >= ™ ae 
really helps get rid of them. : 
Wy aiaiectaan like oh Bm 74 
picture. My crew likes the 

way they install easier. 


FOY T. HINSON 

RADIO SERVICE 

KANNAPOLIS, NORTH CAROLINA 

We have used the Fireball 
antenna single stacked and 
found it to out-perform an- 
fennas costing as much and 
in some cases much more. 
The Fireball is one of the 
easiest antennas to install. 
In all a very good antenna 
for the money. 


First Choice of Servicemen Everywhere! 


In area after area, alert servicemen are standardizing on JFD antennas. They know that regardless of 
location or budget there is a JFD antenna that does a better, more profitable job. Now is the time to put 
JFD engineering and promotion leadership to work for you building sales and customer confidence. 


JFD STAR-HELIX JFD SUPER-STAR HELIX JFD FIRE-BALL 
SxX711 single $25.50 SX13 single $35.00 FB500 single $17.35 
SX711S stacked $52.50 SX135S stacked $72.50 FB500S stacked $36.65 


SX711S-96* 96” stocked $55.00 FB500S-68 * 68” wide stocked $36.65 
FB5005S-96* 96" wide stocked $38.60 


‘for areas with co-channel and 
cross-channel interference 


*for odded channel 2-6 gain 


“Go Forward with JFD Engineering.” 


MANUFACTURING Co. Inc., BROOKLYN 4, N. Y. 
INTERNATIONAL DIVISION, 15 MOORE ST., N. Y. 
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G-C 8-PIN OCTAL TEST 
SOCKET ADAPTER 


Easier top of chasss tests 


No. 9248 WET $1.55 


ae 


G-C HI-VOLT ANTI- 
CORONA TV SOCKET 


Octal socket for 183 tube 


No. 9070 WET $0.36 


4. 
7 


G-C ROTARY 
CANOPY SWITCHES 


Brass knob; 125 V-250 V 


Wo. 9204 WET $0.30 


G-C HI-VOLT PLASTIC 
TUBING ASST. 


Bundle of various sizes 


No. 9177 WET $0.27 
4, =) GENERAL 
| 


Lh 
G-C GLO-BAR 
THERMISTOR KIT 


Pair tor Mament string TV sets 


No. 9135 WET $1.44 


= 


CEMENT 


G-C HEAVY DUTY 
SOLDERING AID TOOL 


Includes wire cleaning brush 


No. 9088 WET $0.99 


aes TV KNOB 
SPRING KIT 


Variety of springs and wedges 


No. 9133 WET $1.65 


G-C “WO-STRETCH” 
COLOR TV DIAL CORD ASSORTMENT 


Medium; .040 diameter; 25 ft Large quantity, all types 


No. 89-25 NET $0.90 No. 9116 NET $0.99 


G-C “99” SOLDER LUG 


G-C ALL-PURPOSE TV 
ALIGNMENT TOOL KIT 


Container and 4 basic tools 


No. 8457 WET $1.77 


G-C MASTER DELUXE TELEVISION TOOL KIT 


Roll type leatherette case and 25 tools. 


WET $12.51 


G-C SPRA-KLEEN 
paaseons SPRAY 


»- TV control noise 


No. 8283 No. "8666 NET $0.99 


weak For These | 
RADIO-TV | 
SERVICE AIDS 


... at Your Gobbler 


G-C GLO-BAR 
THERMISTOR 


For GE fil. string replacement, 


No. 9215 WET $0.96 


G-C RUF-KOAT 
SPRA-KOAT 


Spray-on black wrinkle varnish 


No, 60-12 NET $1.83 


G-C SELENIUM RECTI- 
FIER MTG. SCREWS 


Set of 24 6.32 serews and nuts 


No. 9224 WET $0.36 


=> 


G-C TOUCH-UP 
VARNISH SPRA-KOAT 


Mahogany varnish stain 


_ i 


G-C ORNAMENTAL 
METAL GRILLE SCREEN PART ASST. 


Heavy metal, 12 « 18 size Kit of hard-to-get parts 


No. 9252 WET $1.80 Wo. 9122 NET $0.99 


G-C “99” ELECTRONIC 


G-C TV “X-57 PLASTIC LONG SLIM” 


SCREWDRIVERS 
Practically unbreakable, all.insulated, super-tough tips 


No. 8987 9" long 
144" leng 
184" long 


GENERAL CEMENT MFG. CO, 5; to 


8988 
8989 


G-C ZENITH-RCA 
ALIGNING TOOL 


$0.60 Plastic handle for better grip 


cn No. 9051 WET $0.45 


G-C TV & AUTO 
RADIO WRENCH 


Special female slotted wrench 


No. 9211 WET $1.05 


G-C ALL-PLASTIC 
INSPECTION MIRROR 


No danger of shock of shorting 


No. 5090P NET $0.36 


. ” wea A. 


G-C DE-OX-ID 
SPRA-KOAT 


Electrical contact cleaner 


No. 161-3 NET $1.83 Wo. 19-6 WET $2.34 


G-C DUPLEX PHONO 
CONNECTOR JACK ANTENNA KLIP KIT 


Fits standard and RCA plugs Plastic bag of 10 clips 


No. 9225 WET $0.13 No. 9015X NET $1.17 


G-C TV 3-WAY 


G-C “SHORTY” 
TV SCREWDRIVER 


For hard-to-reach alignments 


No. 8289 NET $0.42 


G-C UNIVERSAL 
SCREWDRIVER 


Handy, all-purpose tool 7" long. 


No. 8290 NET $0.60 


Free! 


Your Copy 
of the 

G-C Catalog. 
Send 
postcard. 


AVENUE « ROCKFORD, ILLINOIS 


| Will Train You at Home 


ie for Good Pay Jobs, Success in 


Nationa! Radio 
Institute . 
Washington, 0.C we 
40 yeors of success 
training men oat 


home in spare time 


I'll Prove It Is Easy And To See Equipment | Send You 
Practical To Learn At Home. For Practical Experience... 
Sample Lesson FREE. Get Illustrated Book FREE. 


Practice Servicing 
with Equipment I Send 


sood Radi. al to train at home for Self-confidence security, earning 

»od Radio-TV jobs and a brighter power come from knowing-how and 
tenth As part of my Communica from experience Nothing takes the 
tions Course | send you kits of place « f PRACTICAL EXPERIENCI 
parts to build the low-power Broad That's why NRI tre aining is based on 
casting Transmitter shown at the LEARNING BY DOING. You usm 
left. You use it to get practical parts I furnish to build many circuits 
experience performing procedures common to Radio and Television, With 
demanded of Broadcasting Station my Servicing Course you build 
Operators An FCC Commercial modern Radio (shown at right You 
Operator's License can be your build a Multitester, use it in conduct 
ticket to a better job and a bright ing experiments, fixing sets in spare 
future; my Communications Course time starting a few monthe after en 
gives you the training you need to rolling. All equipment i# yours to 
get your license. Mail card below keep. Card below will bring book 
and see in my book other valuable showing other equipment you build 
equipment you build. Get FREE Judge for yourself whether you can 
campy lesson learn at home in your spare time 


VETERANS D Good poy S€@ Other Side 


Fees SS SS SS SF SS SS SSF SF SS SS SOS SS SO SF SF SF 882282 & 


Get My SAMPLE LESSON and ““" °" 2nd mai 
64-Page Illustrated Book ; 


BOTH FREE 


This card entities you to Actual Lesson on Servicin 
shows how you learn Radio-Television at home You'll 
also receive my 64-page Book, “How to He a ieee 
in Radio-Television." Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. £. SMITH, President 
Netional Redic institute, Washington 9, D. C. 


Mail me Lesson and Book How Ke « Success in Hadio 
Tele vimon . Sa learna “ ‘ Please write plainly 


Television Is Growing Fast 
Making New Jobs, Prosperity 


More than 30 million homes now have Television sete 
and thousands more are being sold every week. Well 


trained men are needed to make, install, service TV seta 
and to operate hundreds of Television stations. Think of 
the good job opportunities here for qualified technicians, NAME 
operators, etc. If you're looking for opportunity, get 
started now learning Radio-Television at home in spare 
time. Cut out and mail postage-free card. J. E. Smith 
President, National Radio Institute, Washington, D. C 


Over 40 years experience training men at home 


ADDRESS 


CITY 
VETS Fa.Gce 


KLMOPR 


Train at Home to Jump Your Pay 


as aRADIO-TY Technician 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


Praining PLUS opportunity is 
PERFECT COMBINATION 
curity, good pay, advancement 
are good, the trained 
BETTER PAY GETS PROMOTED 
When jobe are scarce, the trained man en 
joys GREATER SECURITY. NRI train 
ing he Ip the better 
things of life 
Radio-Television is 
field Even without Television 
bigger than ever before. Over 
Broadcasting Stations on the air 
115 million home and 
are in Pelev 
extend from coast to 
10 million 


the 
for job wm 
When times 


man makes the 


can assure more of 
today « opportunity 
Radio i 
1,000 Radio 
more than 
Automobile Kadios 
Broadcast Stations 


um ison 


coast now with ove 


Television sets already in 
100 ‘Television 


and there 


Over on the aw 


hundred 


tations are 


are channels for more 


Start Soon to Make 


410 to $15 a Week 
Extra Fixing Sets 


Use of Aviation and Police 
Wave Relay, Two-way 


tion for bum 


Radio, Micro 
Radio communica 
trucks, et 
Radio 


Industry, Gove 


taxis is expand 


! ielevision 


ing Yew use or prin 


ciples rnment 


coming in 
ind Homes 


My Training Is Up-to-Date 
You Learn by Doing 


the 
training 
give 


to assure 


Communications 


(ret benefit of our 40 years’ experience 
My well-illustrated 
you the basic principles you must have 
Skillfully de 
furnish “bring to 
learn from 
equipment 
of this page 


men lessons 
continued 
kits of parts I 
principles 
Read 
get on other 
More 
being 


success 
veloped 
life the 


you my 


more ibout you 
aide 
Television information is 
The equipment 
Zives experience on 


BOTH Radio and 


ind more 
sdded to m 
I furnish 


circuits 


courses 
tudents 
common to 
Pelevision 


Find Out About this Tested 
Way to Better Pay 


Read at the right he 
to get the better 
out now Read how 
S10 S1h . week 


who acted 


hinges life are making 
NKI tudents 
fixing Radios in 
spare time tarting ifter enrolling 
Read how my tart their own 
business Chen ike I ’ ep 


earn 
extra 
soon 
gr iduates 


mail 


4, €. Smith, President 
National Radio Institute 


The men whose messages are 
below were not born successful. Not so 
long ago they were doing exactly as you 
are Dow . reading my ad! They decided 
they should KNOW MORE so they 
could EARN MORE . #0 they acted! 
Mail card below now. 


> oe 


yu blished 


Speore-Time Jobs 


Lots of Now TV 
“I do a lot of spare om 
time Radio and TV a 


Trouble Shooter 
servicing. It - 


I had only gone to 7th 
grade when I started 
course. Now have 

learnit and UV trouble shooter, also 
know how to fx sete spare time 
you.” B. Goede, Piain M. KR. Lindemuth, Fort 
view, Minn Wayne, Ind 


job as 


NRI Course 
Can't Be Beat 

Am with wou 
NKRI Course can be 
beat. No trouble 
ing Ist clase KR 
phone icenee examina 
tion.” Jesse W. Parker 
Meridian, Mississippi 


Engineer with WHPE 


Thanks to NRAI I 
operated a successful 
Radio repair store 
Then I got a job with 
WPAQ and bow am an 
engineer for WHPE 
Vv. W. Workman, Hig) 
Point, N. ¢ 


i—) 


Quit Job for 
Own Business 


I decided to quit my 
ob and do TV work 
I love my 
am doing 
financially 
William Kline, Cin- 
cinnati, Ohio 


My Training Leads 


« 


, 
to Jobs Like These 


Extra Money 
in Spare Time 
I am a police captain 
and aleo have good 
spare-time service bust 
ness. Just opened my 
new showroome and 
shop ‘ W“ “wie 
Pensacola, Fia 


BROADCASTING: Chief Technicion, Chief Operator, Power Monitor, Re- 
cording Operator, Remote Contro! Operator, SERVICING: Home and Avto 
Redios, P.A. Systems, Television Receivers, Electronic Controls, FM Radios. IN 
RADIO PLANTS: Design Assistant, Transmitter Design Technician, Service 
Goceeue in Maenager, Tester, Servi Research Assistont: SHIP AND HARBOR 
RADIO: Chief Operator, Assistant Operator, Radiotelephone Operator 
GOVERNMENT RADIO: Operator in Army, Novy, Marine Corps, Coast 
Guerd, Forestry Service Dispatcher, Airways Redio Operator, AVIATION 
RADIO: Piane Radic Operator, Transmitter Technician, Receiver Technician 
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans- 
mitter Operator, Television Technician, Remote Control! Operator, Service and 
h POLICE RADIO: 

Operator, Receiver Serviceman 


card below 
You take 
postage, I 


ibsolutely no risk. I even pay 
Actual Lesson in 
your hands to prove NEI home training is 
practical, thorough. I want you to 
64-page book Hlow to Be ‘ 
Radio-Television,”’ because it tells you about 
my 40 ye of training men and important 
facts and = =future Radio 
Television job opportunities. You can tak« 
NRI training little as $5 a month 
Many graduates make more than the total 
cost of my training in two weeks. Mailing 
in be an important step 
waful J. f Smith, Presi 
Radio Institut 

lraining Men fo 
Member 


want to put in 


mene 


training. Many —e 


$15 and more a 
Radios in 
ifter 
start 


while 
S10 


your job 
students make 
fixing neighbors 
starting a few months 
The day enroll I 
special booklets that show 
Phe 
build with parts | furnish helps discover 
and correct troubles 


SEE OTHER SIDE 


about present 


Kee 
NRE 
week 


spare 


extra 
for as 
tirne 


enrolling you 


sending you 


postage-free card « 
you how to fix seta multitester you 


Transmitter 
im be« 


dent 
ington 9. ID). ¢ 
1) year 


Horn 


oOming succes 


National 


Approved 
Stud Council 


FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P.L. & R.) 
Washington, D.C. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed in The United States 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts., N.W. 
Washington 9, D. C. 


Have Your Own Business 


Many NRI trained men start 
their own successful Radio 
Television sales and service 
business with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: “I've come a long 
way in Radio and ‘Television 
since graduating. Have my own 
business on Main Street.” 


Auto-Radio Technicians: 


DELCO RAAT 


TRAINING COURSES MEAN MQ SS FOR YOU 


irses for experienced seryice 

s provide latest radio and rec- 

rmation—enable you to do the 
ster and more efficiently. 


fick, accurate auto radio diagnosis and 
repair to factory specifications boosts your 
profits. That's why so many qualified auto 
radio technicians attend these Delco Radio 
training courses at no cost for tuition, school 


supplies, or equipment. 


Factory-trained instructors, using latest 

Working in « Ad Delco in equipment and instruction methods, conduct 
oO yg 8 > > - 

structors, alte cep radio tech- these intensified week-long courses, designed 

nicians up to ir developments 


to familiarize repairmen with modern auto 
at a General leo Radio course. 


radio developments and factory -approved 


repair techniques. 


The Delco Radio diploma, awarded only to 
those who successfully complete the course, 
is proof that you're equipped to give more 
and better service to more people—and that 


means more business. 


If you’re an auto radio service dealer, come 
yourself, or send your technicians, There's 
one of 30 GM Training Centers near you. 
Apply through your local Deleo Electronic 


} Parts Distributor or write Deleo Radio Divi- 


al . . > . 
sion of General Motors, Kokomo, Indiana; 
1¢ thirty General Motors Training Centers 
country is this one at Tigard, Oregon, a 
uburb. Ample parking areas help to make this 


ypular throughout the Northwest. DEL c oO RA Di oO 


DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 


HERE'S TH ‘ RSE OF STUDY ..(1) Circuitry differences between home and auto radios. (2) Dead radio trouble shooting 


procedure and lab. (3) Noisy radio trouble-shooting and lab. (4) Weak radio trouble shooting and tab. (5) Distorted radio 


trouble-shooting and lab. (6) Intermittent trouble-shooting and lab. (7) Push-pull lock-up tuner lecture and lab. (8) Mechanical 


operation of Signal Seeking Tuner. (9) Electrical operation and trouble-shooting of Signal Secking Tuner. (10) Autronic-Eye operation 


trouble-shooting procedure and lab. (11) Autronic-Eye installation and adjustment procedure. (12 
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Transistors and printed circuits 


for CONCERT-HALL 


REALISM So Pa Lindio 


in your home! 


S H | R * Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


ANOTHER DELUGE of boiling briefs sion has quite a chore ahead of it. A 
on pay—see TV flooded the Commis- number in industry and on the Hill 
sion’s offices, as the final round in the has indicated that the best way to han- 
paper hearings came to a close, short- dle the affair fromm now on would be 
ly after the Labor Day holiday. Once to issue a call for public hearings and 
again the networks scored the toll idea, listen to oral testimony. Such sessions 
calling it impractical and an imposi- which would feature cross examina- 
tion on the public, while the trio of tions, could resolve a number of the 
code proponents and a few others’ basic pro and con arguments, and also 
called the idea the salvation of TV. clarify the picture for any possible 
In the flurry of closir~ «tatements, Congressional action 

toll opponents also warned the FCC One of the most caustic rebuttals 
that it had no authority to decide the came from CBS, which said that the 
issue under the present laws, and urged’ claims of pay-TV proponents were so 
that the matter be referred to Con- vague and general, that they should be 
gress to determine once and for all disregarded. The American system of 
whether the subscription plan should _ telecasting, noted Columbia, is by uni- 
be considered a common carrier, as versal admission the best in the world 
the telephone companies, or broadcast- And that is why those who foster the 
ing; or whether pay programs should cause of toll television, they added 

be sent over leased wires have just “polished the glitter 
Thus, with so muddled a situation fac- and simply glorified the gamut of pres 
ing them, plus over seventy volumes of entations possible under coin TV 
pounding verbage to sift, the Commis- when actually, such programs are now 

@ Has higher 

induced ham output 

e Eliminates e Response not 


by mgt fesitance NEW TV STATIONS ON THE AIR 


attraction to ¢ 10-second needle 
A f October 25, 1955 
steel turntables replacement asia mea i 
e Increases record e@ Individual needle The following new stations bring the lists published in previous issues up to date 
and needle life compliance 


FREQUENCY VIDEO VIDEO 

: . ; STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER 

FREE! ongetepre analysis booklet on IN MC IN FT) IN KW.) 
the usic Lovers’ Cartridge 


California 
Sacramento KCRA.-TV 3 60 -66 100 
San Jose KNTV 


! of 00 
SHURE BROTHERS, INC. Florida 


Daytona Beach WESH-TV 
225 W. HURON ST. Georgia iia 


Thomasville 


- 
- 


Illinois 
CHICAGO 10, ILLINOIS Chicago wTTwt 
Kansas 
Wichita KARD.TV 
e Louisiane 
Shreveport KTBS-TV 
Missouri . —— 
4 Kirkeville 
Please send analysis booklet on Nebrashe ere 
. : - _— Hastings . 
our “MUSIC LOVERS North Carolina 
y Washington WITN 
. ’ Texas 
cartridge. Fort Worth KFUZ 
Lufkin KTRE-TV 
Virginia 
NAMI Roanoke WDBJ-TV 
West Virginia 
Huntington WHTN.-TV 
’ Territories 
ADDRESS Mayegues, P.R. WORA-TV 
Canadian Stations 
— St. Johns, 
cITy Newfoundland CJON-TV 54-60 17.8 21.04 
Barie, Ontario CKVR-TV 3 60.66 16.06 14 


ZONE WWOR.TV, channel 14, Worcester, Massachusetts, has gone off the air. KTVU, channel 36, 
— Stockton, California, is now beck on the air. WTVH-TV, channel 19, Peoria, Illinois, has 
changed its call letters to WTVH tEducational 


60 -66 
60 -66 
60 -66 
60-66 
76-82 


~ @aeee eV’ eo ww 


174-180 


198-204 
186-192 


174-180 


~- 
ee.” oe 


210-216 4.65 
76-82 12.74 


STATE The frequency of the video carrier « 1.25 + channel lower oes limit. Totel number of 
TV stations now on the air in U.B.: 466 (116 of which are u. h. f 
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Prepare for a Good Paying Job —Or Your Own Business 


, 25 BIG KITS “| Will Traian You at Home in 


RADIO-TELEVISION 


On Liberal No Obligation Plan!” 


New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in my 

big new catolog . . . YOURS FREE... 
JUST MAIL COUPON! 


I can train and prepare you in as little as 

10 months to step into the big opportunity 

Radio-Television service field. Train without 

signing a binding contract . . . without obli- 

gating yourself to pay any regular monthly ry 
amounts. You train entirely at home in spare President, Sprayberry 

hours ... you train as fast or as slowly as Academy of Radto 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio-Training avail- 
able today . . . just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson—both FREE. 


Train the Practical Way—with Actual Radio-Television Equipment 


My students do berter because | train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray 
berry 18 range Multi-Tester, plus other test units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio-Television Service Technicians 


See for Yourself...Make Your Own Decision 
NEWEST ' 
DEVELOPMENTS -++Mail Coupon Today! 


Your training The coupon below brings you my big new catalog plus 
covers U H F, Color an actual sample Sprayberry Lesson. I invice you to read 
Television, F M, the facts to see that I actually illustrate every item 
Orscilloscope I include in my training. With the facts in your hands 
Servicing, High you will be able co decide. No salesman will call on you 

Neey Sound Th lac Jer no ob! Mail 
and Transistors. ce coupon t aces you under no o igation aii mt now, 
today, and get ready for your place in Radio-Television 


SPRAYBERRY ACADEMY OF RADIO 


111 North Canal Street, Dept. 25-E, Chicago 6, Illinois 


Mail This Coupon For Free Facts and Sample Lesson 


SPRAYBERRY ACADEMY OF RADIO 
Dept. 25-€, 111 H. Canal $t., Chicage 6, ii, 


Please rush all infeormetion on your ALL-NEW Radic-Tele- 
vision Training Plan. | und d this does not obligate me 
and that ne selesman will call upon me. include New Cote- 
leg and Sample Lesson FREE. 
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DISTRIBUTION AMPLIFIER 


High gain S-tube cascode cir- 
cuit with input noise figure of 
only 6db —approaching the- 
eretical minimum, Flet re- 
sponse for calor 


Hit The BIG 


Multiple 
TV Market 


--- Sell the JERROLD 
TV Multi-Outlet SYSTEM 


The Jerrold TV Multi-Outlet System is not 
only the easiest, most profitable distribution 
system to sell... it is also your key to large 
TV set orders. 

For the Multi-Outlet System distributes 
snow-free pictures to 5, 10, 20 or more receiv- 
ers from a single antenna—with an increase 
in signal strength and with highest possible 
signal-to-noise ratios. 

Best of all, Jerrold supplies you with com- 
plete sales aids—brochures, cost-estimating 
data... plus instructions that make installa- 
tion a breeze for any TV service technician. 

Find out how you can capture the grow- 
ing multiple-set market. Write to Jerrold 
for complete information. 


eo 
Tu ‘/ 


LINE SPLITTER ‘it neeaea) LINE TAP IMPEDANCE 


Equally divides amplifier out- MATCHER 
pur 2 or 4 ways to feed One for each receiver. Com- 
low note coax distribution pensates for line response 
busses"’ in verious wings tilt, Isolotes receivers from 
Ne tubes; cannot overload each ether. Matches coax te 


300 ohm set. No tubes 


move db per Dollar Bin 


epee || ||| ||| 


2214 CHESTNUT ST., 


PHILADELPHIA 3, PA. 


available and h 
American people in impro qualit 
and from more diversi source 
every day that goes by.” 

The network viewed the pay pro- 
gram as one which would subvert the 
present system and ject teleview- 
ers toa. “system larges more 
onerous than any sy m of Govern- 
ment tax ever contemplated ° 

The idea that the toll plan should 

given a trial was also hit, for such 
a move, said Columbia, would only 
prove, at best, that there i minority 
who could afford to and would pay for 
programs. All that tl test would 
prove, added CBS, is tl if someone 
received the right oO charge 
admission to what hitherto had been 
a public picnic grounds, enough hungry 
people might need a place to eat badly 
enough to make the ente1 an 
extremely profitabl ! This 
would be true even th n wer peo- 
ple could use the picr ounds ind 
even though the people who were ex- 
cluded from it might be those who 
needed its facilities the most.” 

One brief, filed by a Philadelphia 
manufacturer of community-TV equip- 
ment, re-emphasized an earlier stand 
that all toll codes could be broken and 
therefore all of the proposals were 
senseless All systen it was noted, 
feature basic decoder designs that are 
common, even though some principles 
of circuitry and their mechanical com- 
plexities vary. According to this manu- 
facturer, the three decoders were simi- 
lar in the following respects 

Video information from the receiver 
must be obtained in order to operate 
the decoding devices. This requirement 
necessitates the use of a switch to break 
into the video portion of the teleset, 
when the decoding mechanism is in op- 
eration, or if normal programs are to 
be observed, a switch in the decoder is 
necessary in order to complete the 
drive circuit, thereby restoring the 
receiver for normal operations In 
addition, audio information is neces- 
sary for the operation of the decoders. 
Such signals are obtained either from 
the output of the FM discriminator, or, 
if the receiver has insufficient audio 
fidelity, it then becomes necessary to 
obtain an audio intermediate-frequen- 
cy drive signal from a stage prior to 
the FM detector The tudo ifter de- 
coding, is re-routed back to the re- 
ceiver to a point in the audio ampli- 
fier section. Also, inforn ion 1s neces- 
sary from the horizor yutput cir- 
cuitry, as well as n the vertical 
output stage 

To obtain video information requires 
two connections; an encoded video in- 
put to the decoding device, and a de- 
coded video output from the decod- 
ing device. Two connections were also 
said to be required to obtain audio in- 
formation; an audio or an audio inter- 
mediate-frequency input to the decod- 
ing device, and a decoded audio out- 
put from the decoder. This quartette 
of connections, plus the vertical and 
horizontal connections, add up to a 

(Continued on page 140) 
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AIRCRAFT INSPECTOR 
VETERANS --NON-VETERANS “With RITA training 


LET ME HELP YOU EARN 2 
TOP MONEY in TELEVISION Beto s 


—as Ive helped these men — Revepenaasiions ws 


4/n/ve 
$60 A WEEK IN SPARE TIME 


“1 have the skill ond 
know-how to de the 
work | love best ond 
to enjoy better things 
in life, thanks to RITA 

i i is risi . ife- 1 am now working of 

Now, while demand for trained men is rising, you can prepare for a top pay, life RIES od ve be 

time career as an electronic technician, television repairman, or studio technician _ spare time.” 


. . Or set up your own profitable business. You don’t need any experience whatso- Meee Geaten, Fan, GE. 


ever to add your name to my list of hundreds of successful graduates. ASSISTANT MANAGER 


“tom Assistent Mon 
LEARN BY DOING | 4: port of your training | give ager of Day ond Wite ate 
you the equipment you need to _—*FY Service.” .o 
, “ett set up your own home laboratory and prepare for —a W. Cony, S 
tose Wesiews © BETTER-PAY TV JOB. You build and keep an ‘™ O® Wi/™ 
Electromagnetic TV RECEIVER designed and engi- 
lad a neered to take any size picture tube up to 21-inch. EARNS EXTRA MONEY 
(10-inch tube furnished. Slight extra cost for larger “RITA training gave 
. anne sizes.) ... also a Super-Het Radio Receiver, AF-RF ms ayer ad wy ted 
al f oo oe Signal Generator, Combination Voltmeter-Ammeter- money eorned, ond 
e a Cw Teleptore Ohmmeter, C-W Telephone Transmitter, Public more things that the 
; havens System "Address System, AC-DC Power Supply. Everything , price of the coune 


vay ; equal.” 
on Voltmeter supplied, including all tubes. wacadageind 
e+ Onemetes Bryce Ruttle, Peterborough, On 


tarie, Con. ft/s 
STUDY NEWEST DEVELOPMENTS 
My training covers all the latest developments in the fast-growing Television- FEELS FULLY QUALIFIED 
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — "With your training | 
TRANSISTORS — PRINTED CIRCUITS, etc. feel fully qualified to 
get out and compete 
CHOOSE FROM THREE COMPLETE COURSES with all radio me- 
covering all phases of Radio, FM and TV chanics in this ores. 
Radio, FM and Television Technician Course — no previous experience needed 1 have over $1,500 in 
FM-TV Technician Course — previous training or experience in radio required vested in test equipment, $1,000 in 
TV Cameraman and Studio Technician Course — advanced training for men | My School fully approved tube stock end $200 in miscollenceus 
with Radio or TV training or experience. te are n Veterans under | equipment. Since | haven't had one 
pow Sarege ©, &. , . bn A. complaint in 9 months | have been 
~ weiting wy Write | Stvicing sets, your school must hove 
discharge date on coupon done «@ good job.” 
Jim Martin, Collinsville, 1! 
After you finish your home study training in Course 1 or 2 you can have two vuln 
weeks, 50 hours, of intensive Lab work on modern electronic equipment at MAL T ¥ 
our associate resident school, Pierce School of Radio and Television. THIS HIS COUPON TODAY 
EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER! Fr aan mas = = 


Mr. Leonerd C. Lane, President 


I'll send you RADIO-TELEVISION TRAINING ASSOCIATION 
FCC COACHING COURSE FREE! |. 


new . T-4IC, 1 
Important for BETTER-PAY JOBS requiring FCC License! You | page book, ° Bros 8 © 66 Gams COS Seve, Now Terk 8, ¥. 


get this training AT NO EXTRA COST! Top TV jobs go to | to Make Money in Dror Mr Lone Mell me your WEW FREE BOOK, FREE SAMPLE 
FCC-licensed technicians. Television - Radio LESSON, ond FREE sits the! will thow me how | ton mabe BIG 


Electronics,” a Free MOWEY IN TELEVISION. | understend | om onder ne obligation ond 
sample lesson, and ne seleumen will co 


h 1 
EARN WHILE YOU LEARN Showing how ond (PLEASE PRINT PLAINLY) 


Almost from the very stort of your course you can earn extra | Where you con get 
aa . . @ too-poy ich in Nome. 

money by repairing sets for friends and neighbors. Many of my I Television 

students earn up to $25 a week . . . pay for their entire train- 

ing with spare time earnings . . . start their own profitable 

service business. City. 


Address 


| AM INTERESTED iW 
. ez , ‘ ‘ 7 [) Redie-F¥.TV Technicien Course Write discharge dote 
HUNK iM [) FM-TV Technicien Course 
} C) 1V Comeromen & Studie 
Tech 


nicven Course 


52 EAST 19th STREET © NEW YORK 3, N. Y. aBaeneese es = se 
Licensed by the State of New York © Approved for Veteran Training NO SALESMAN WILL CALL! 
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A GIANT FOR ITS SIZE! 


Telephone science produces 


important new rectifier 


At Bell Laboratories one line of re the bulky cooling « juipment of other 
search is often fruitful in many fields metal] rectihel 


; ) 4 ‘ CO \ 
Latest example is the silicon power ee yy ae ae 


rectifier shown above tifier will supply direct current more 

Product of original work with semi economically for telephone calls. It 
conductors—which earlier created the can also be adapted to important uses 
transistor and the Bell Solar Battery in television, computers, industrial 

the new rectifier greatly reduces the machines, and military equipment 
size of equipment needed to produce Thus, Bell ‘Telephone Laboratories 
large direct currents. It is much research continues to improve te 
smaller than a tube rectifier of equal lephony—while it helps other fields 


performance and it does not require vital to the nation 


Above, new rectifier (held in pliers) is contrasted with 


BELL TELEPHONE LABORATORIES (mB 
qh 


comparable tube rectifier < 8 filamont transformer 
rear. Mounted on a cooling te, owe enter, the 
IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES new rectifier can easily supply 10 amperes of direct 
current at 100 volts, that is 1 tts--enough tc 


CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS power 350 telephones 
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Add Technical Training 
To Your Practical Experience - 


GET YOUR FCC LIENS, 
INA HURRY / 


Then use our Amazingly Effective 
JOB-FINDING SERVICE 


Money-Making | 


FCC 


' 
Commerci@ \\ 
Radio Operetor 


LICENSE 


Information 


— 
wrens vere "ns re OUR wines FR E, 
WwW é. 


@TELLS HOW- 


WE GUARANTEE 


TO TRAIN AND COACH YOU 
AT HOME IN 
SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


if you heve hod any practical experience— 
emateur, Army, Nevy, redico repair, or 
experimenting. 


@7ELLS HOW- 
Employers make JOB OFFERS Like These 
to Our Graduates Every Month 


Lette em national! — known Astas ees Radio Operat and it adic Mechar 
bee | Ie ae n a ! adva 


Here Is Your 
GUARANTEE 


if you fail to pass your 
Commercial! License 
exam after completing 
our courte, we gueran 
tee to continue your 
training without addi- 
tional cost of any kind 
until you successfully 
obtain your Commer- 


cial License 


ane neet 
an benefits such «@ a vacations, free fig 
} nor « group insurance 

er trom nationally-kneown Manufacturer e he » very great need at the 
time for ra electronics techs 1 appreciate any helpful 

ha ‘ ay be ab to offe 


These are just a few examples of the job offers that come te our 
toally. Some licensed technician filled each of these jobs . . 
been you! 


HERE’S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY 
With OUR — AT HOME In Spare Time. 


son 


office period. 
. 4 might have 


one 

weeks 

— weeks 
weeks 

16 weeks 


eld, ‘W Vi Trertran - 27 weeks 


Fs 


Cari E. Smith, E.E., Consulting Engineer, President 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
DESK RN-82, 4900 Euclid Bidg., Cleveland 3, Ohio 
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®7ELLS HOW- 


EFFECTIVE JOB-FINDING SERVICE 
HELPS CIRE TRAINEES GET BETTER JOBS 


Here Are Just a Few Recent Examples of Job-Finding Results: 


oy vpn pines 
s bul grand wey f oltaining emy . 
oe " » 


ette frou . n 
nha tnginesrr a WMM'T 
Elmer Powe 


CIVIL SERVICE 


m Alr Pore 
The } 
anding 1) } a 
' la 4516 Geer 


AIRLINES 
1 he , 


a Mecha 
tia 


Your FCC Ticket is recognized by employers as proof 
of your technical ability 


GETALL 3 FREE/ 
MAIL COUPON NOW °° 


Cleveland institute of Redic Electronics 
Desk AN.82-—4900 Euclid Bidg.. Cleveland 3. Obie 
(Address toe Desk Ne. to Avoid Delsey) 
: rurr tomo let thaw t ’ 
‘ ‘ Amekteur Lice 


ZON? TAT? 


FOR PROMPT RESULTS, SEND AIR MAIL 
Seecial tuition rates te member 
Electronic Training ateo avaiiabie 
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Now...easier 
more versatile 
operation for... 


THORENS cD-43 


THE ONLY HI-FI CHANGER 


SIMPLIFIED 
SPEED CONTRO 


CONTROL FOR 
MANUAL OPERATION 


; { 


Plus an improved direct-drive motor 
with separate gear for each speed 
.+. for absolute speed constancy 
and silence. 


$93.75 net 


See Your Dealer or... for more about new 
improved Thorens Record Changers, 
Players and Turntables write: 


Mure Boxes 
SWISS Hh! Components 
BABE Spr ing Powered Shavers 
NSA Lighters 


nie wrOn Pane wee rome 


Industr 


JOHN 8B. GRAY, for many years a mem- 
ber of the technical staff of Hughes 
Aircraft Com pany, 
has been named 
chief engineer of 
Berlant Inatru- 
ments of Los An- 
geles, manufacturer 
and 
tape 


of “Berlant”’ 
“Concertone” 
recorders 

The new appoint- 
ment was announced by 
Electronics, Inc. of which Berlant is a 
wholly-owned subsidiary 

Mr. Gray was formerly assistant 
project engineer for Sperry natn 
Company. He served in the Navy for 3 
years as an officer and is a member of 
the Naval Reserve. He is a graduate of 
the Stevens Institute of Technology, a 
senior member of the IRE, a charter 
member of AES, and a member of the 
Acoustical Society of America 

a7 al - 

WILFRED L. LARSON, president of 
Switchcraft, Inc., Chicago, was recent- 
ly elected chairman of the Association 
of Electronic Parts and Equipment 
Manufacturers, trade group composed 
of 120 Midwest electronics firms 

J. Wayne Cargile, sales manager of 
Permo, Inc., was elected vice-chairman 
and Helen Staniland Quam of Quam- 
Nichols Company, Chicago, was re- 
elected for her eighteenth annual term 
as treasurer 


American 


MICHAEL P. FUMAROLA has been named 
publicity director for all of the divi- 
sions of J/FD Manu- 
facturing Co., Inc. 
of Brooklyn 

He will coordinate 
all promotional and 
publicity programs 
for the antenna, ro- 
tator, and capacitor 
divisions and work | 
in close association 
with Ed Finkel, sales manager, on 
marketing problems from the public 
relations standpoint. He will prepare 
information on the company’s technical 
and merchandising developments as 
well as plan public service operations 
for parts jobbers, dealers, TV stations, 
and consumer publications. 

* * > 

LAWRENCE C. FULLER, JR. has estab- 
lished a new manufacturers’ represen- 
tative firm at 32 Rittenhouse Place in 
Ardmore, Pa. to service the Middle 
Atlantic area ARROW SALES, INC. 
of North Hollywood and Chicago has 
merged with G6. L. ELECTRONICS, INC. 
of Los Angeles. This merger now of- 
fers buyers two sources from which to 
order by mail and three locations where 


seer ee A er. 


in-person purchases can be made. Mail 
orders are handled at P.O. Box 3878 
North Hollywood, California and 2441 
S. Michigan Avenu ‘hicago 16, Illi- 
nois while stores a maintained in 
Chicago; at 2005 Empire Ave Bur- 
bank, California: and 1632 Venice Blvd 
Los Angeles 6, California 
* 

MILTON J. SHAPP has 
president and chairman of the board of 
Jerrold Electronics 
Corp., Philadelphia 
manufacturer of 
equipment for mas 
ter television anten- 
na systems 

Also e-named 
vice-president by 
the board was Hen- 
ry J. Arbeiter who 
has served as chief engineer since 1948 
Two new vice-presidents were elected 
Donald Kirk, Jr. to be vice-president in 
charge of research and development 
and Caywood C. Cooley who will direct 
the field service organization of the 
firm. Simon Pomerantz, controller of 
the company was elected treasurer 
while James J. Fuld was 
tary 


been re-elected 


named secre- 


. 


ELGIN NATIONAL WATCH COMPANY 
has established warehouse and distri- 
bution facilities in Elgin, Ulinois for 
two of its West Coast electronics plants 
AMERICAN MICROPHONE CO. and AD- 
VANCE RELAY CO. A large stock of 
parts will be carried at the new ware 
A Mid-America regional 
marketing office has been opened at 
7001 W. North Avenue, Oak Park, Ili- 
nois by TEXAS INSTRUMENTS INCOR- 
PORATED. The company’s line of semi- 
conductor products and electronic com- 
ponents will be marketed from the new 
facility . BERLANT-CONCERTONE 
has named ELECTRONIC CORPORATION 
OF AMERICA, 104 Somerset St., New 
Brunswick, N.J. as its factory 
exchange 
Production of electrical devices 
plastic products, and electronic com 
ponents is now under way in the new 
SIERRA ELECTRIC CORPORATION plant 
at Gardena, California. Five separat: 
locations in the Los Angeles area have 
been consolidated at the new sits 
EASTERN PRECISION RESISTOR CORP. 
has moved to a new and enlarged plant 
at 675 Barby Street, Brooklyn, N.Y 
The firm was formerly located at Rich 
mond Hill, N.Y L. L. CONSTANTIN 
& CO., manufacturer of glass-to-metal 
vacuum seals and other electronic com 
ponents, has opened a second plant at 
187 Sargeant Ave. in Clifton, N.J 
MICRO SWITCH Freeport, Illinois 
has purchased a ilti-story factory 


house 


parts 
warehouse on the east coast 
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NOW... RCA trains you at home 


to be an expert technician in... 
TV SERVICING 


NOW THREE HOME STUDY COURSES... pre- 
pared by instructors of RCA Institutes, 
engineers from RCA Laboratories, and 
training experts of the RCA Service Com- 
pany. Clearly written . . . easy to understand 
the same high caliber instruction as given 
in theyresident classrooms of RCA 
INSTITUTES. 
@ COURSE I—RADIO-TELEVISION ELECTRONICS 
starts you from the ground up to a solid 
working knowledge of electronics. Without 
any previous experience, you get a thorough 
training in radio theory and servicing tech- 
niques for AM, FM, home and car radios 
plus an introduction to the fundamental 
theory and practices of television. 
@ COURSE II—TELEVISION SERVICING—pre- 
pares you to advance from radio into the 
expanding field of television servicing as a 
well-trained service technician. If you have 
completed Course I or are now working in 


® 
RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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the field of radio or TV, Course II will show 
you the many special techniques of trouble- 
shooting, aligning, checking, and repairing 
modern black and white TV sets. 
NEW TV KIT AVAILABLE WITH COURSE Ii 
there is no better way to learn than by 
doing and RCA Institutes has developed a 
large-screen TV KIT available to home study 
students to build while taking Course II. It 
has the most modern up-to-date circuitry, 
actually enabling you to apply at home all 
the latest servicing techniques 
@ COURSE Hli—COLOR TELEVISION SERVICING 
covers all phases of color servicing tech- 
niques. It is a practical, down-to-earth 
course in color theory as well as how-to-do- 
it servicing procedure. A natural move 
“up” from Course Il or for those now 
employed in TV. 
SINCE 1909, RCA INSTITUTES has trained 
thousands for successful careers in elec- 


tronics. Many graduates have established 
their own paying business. Now this oppor- 
tunity is available to you at home 

PLAN . . you pay 
for one study group at a time, as you pro- 
gress through the course. Tuition costs are 
amazingly low. For full details, mail coupon 
A SERV ' PF RADIO CORPORATION OF 
AMERICA —RCA IN 


“PAY-AS-YOU-LEARN 


JTES is licensed by the 
N. Y. State Education Department 
recommended by radio and television serv- 
ice Organizations 


SEND FOR 
FREE 
CATALOG 
NOW 


wm ee Oe Orr ere er or 


| RCA Institutes, Inc, Homes Study Dept. RN-115 
350 West Fourth Street, New York 14, N.Y 


Without obligation, send me FREE CATALOG on Home Study Courses 
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City. 


! 

! 

| 

I 

I 
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in Radio, TY and Electronics. No salesman will call 
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building which provides 300,000 square 
feet of manufacturing space. The com- 
pany has been operating from this lo- 
cation on a lease basis for a number of 
years... BENDIX AVIATION CORPO. 
| RATION is building a 85,000 square foot 
building in the Detroit area to house 
its research laboratories division . 
XCELITE, INCORPORATED of Orchard 
Park, N. Y., has added a new building 
which will increase the firm's output 
of hand tools by about 25 per-cent 
7 . . 
ARTHUR J. RICHARDS has been ap- 
pointed chief radio engineer of the elec- 
tronics division of 
Arvin Industries, 
Inc. of Columbus, 
Indiana. 
He has been serv- 
ice manager of the 
radio division for the 
past six years hav- 
ing joined the com- 
| pany in 1949 after a , 
three year tenure as radio design en- 
gineer for Capehart-Furnsworth Cor- 
| poration of Ft. Wayne 
His new duties will include super- 
| vision of the design, engineering, and 
pre-production planning of the firm's 
radio line. 
t a om 
W. D. JENKINS of the Radio Supply Co., 
Richmond, Va. has been elected presi- 
dent of the Electronic Parts Distrib- 
utors Show for 1956. Theodore Ross- 
man of Pentron Corp. was chosen vice- 
president; W. Walter Jablon of Presto 
| Recording Corp. was named secretary 
| while Herbert W. Clough of Belden 
Mfg. Co. was elected treasurer 
The board of directors also made pre- 
liminary plans for the 1956 Show 
| which will be held in Chicago the third 
week in May. Mr. Jenkins appointed 
committees to deal with the budget 
- entertainment, housing, publicity, cre- 
The MODEL “777” VIVM.is a completely self-contained, dentials, and the educational program 
ready-to-use test instrument. Its accessories and the HF co-ox of the sessions. 
Vy V M cable, DC Probe, AC line cord and instruction book all fit in a. Oo. me 
. T. . . the genuine California Saddle Leather carrying case that is PAT J. MORRISEY is the new industrial 
Scatihed with the latirument. sales manager for Gramer-Halldorson 
42 Unduplicated Ranges Transform a c — 
‘ poration of Chicago 
Iluminated Dial (5000 hour self-contained lamps) He will manage 
Die Cast Chrome Finished Bezel sales of the firm's 
Metal Case, unbreakable, ultra compact complete line of 
Doubly Shielded, time proven 200 microamp movement electrical and elec- 2 
tronic products for 
Permanent Accuracy ...3% DC, 5% AC industrial applica- 
Large, Easy to Read Scales 4%" Long tions. rf 4 
Color Coded Scales: green —ohms; Mr. Morrisey has 
black—AC, DC; Red—P. to P. been identified with the electronics in- 
2 Zero Center Scales for FM Discriminator Alignment Gunty Hav over Sovertacn years having 


i been associated with a leading manu- 
Separate Range and Function Switches facturer of electrical components prior 


(VACUUM TUBE VOLTMETER) 


Only 2 Jacks for All Measurements to his present affiliation 
New, High Style, Easy-to-Use Chrome Bar Knobs s 
Dual Purpose Handle also serves as AC line cord reel 


YOUR KEY TO EXCELLENCE 


LLOYD E. SWEDLUND has been named 
manager of monochrome tube product 
engineering at the General Electri 
Coaxial Cable, DC Probes and Leather Case Cathode-Ray Tube Sub-Department in 

at your PARTS DISTRIBUTOR Syracuse ... JEFF D. MONTGOMERY, 
former sales engineer for Andrew Cor- 


PHAOSTRON COMPANY poration, has been named West Coast 


engineering manager of Andrew Cali- 
151 PASADENA AVE. «+ SOUTH PASADENA, CALIF fornia Corporation of Claremont, Cali- 
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you can’t argue with acceptance 


Time’ means money. Ask 
your Pyramid jobber about 
the time saving serviceman’s 
wrench for locking or unlocking 
the mounting ears of Pyramid’s 
twist mounts. 


the most 
complete 

line 

of twist mount 


Better than any claims we could make is the unquali- 
fied and enthusiastic acceptance by engineers and 
servicemen alike. These are some of the features on 
which this acceptance is based: 


@ Aluminum containers provide maximum 
protection against moisture. 


@ Low leakage, long shelf life. 
@® Designed for 85° C. operation. 


@® Con plete with metal and bakelite 
mounting plates. 


@® Easy to mount, 


@® Extremely compact—yet highly dependable. 


Pyramid capacitors are listed in Sams’ Photofacts 


NEW G-E PICTURE-TUBE 
TV SERVICE DEALERS 


d. How to get television service business where your customers 
cannot pay at once, in full. 


Z. How to move repaired TV sets now in your store, left there 
by owners unable to pay immediately. 


3. How to keep down your book receivables, in order to free 
working capital for business growth. 


YOUR G-E TUBE DISTRIBUTOR HAS FULL INFORMATION. ACT TODAY ! 


FINANCE PLAN HELPS 
SOLVE 3 MAJOR PROBLEMS 


» 4 
W idespread TV ownership has meant a steady 
uptrend in servicing volume. At the same time, 
demands on you have increased 
time, facilities, and capital. 


demands on your 


General Electric’s consumer finance plan for 
complete picture tube installations, opens up to 
you, as a service dealer, credit resources which help 
you tap markets thus far untouched. Markets 
where customers can’t pay large television service 
bills immediately and in full 
their bills out of income. 


but can, and will, pay 


Up to now, your local credit facilities may have 
been inadequate to handle instalment buying. So 
... G.E. makes available special financing aid in 


order to help you get all the TV service business 
you can profitably undertake 


The plan is simplicity itself— your customer pays 
a small sum down, signs one contract form, and 
later on you are reimbursed for the full amount of 
the tubes and labor you've invested, plus your 
profit from the job. Your capital is untouched. Your 
receivables remain low 


Ask your G-E tube distributor for complete in- 
formation on this new way to get more service 
business-—at no sacrifice of your working capital! 


Instructions contract forms advertising- 
promotion helps are ready for you. Tube Depart- 


ment, General Electric Company, Schenectady 5, N.Y. 


CHECK THESE PLUS BENEFITS FROM G.E.’s FINANCE PLAN: 


a TV service customers now can afford to re- 


place worn-out picture tubes immediately. They no 
longer feel obliged to wait. 


TV owners now can afford to buy the best from you. 
That means G-E Aluminized Tubes—G-E Service- 


Designed Tubes — other high-quality components 


You can do a Grade-A servicing job, complete with 
new receiving tubes and any needed parts . . . because 
your customers need pay as little as $5 down, the rest 
in monthly instalments. 


You can successfully compete for the local consum- 
er's retail dollar. You are offering the same up-to-the- 
minute credit-purchase terms as other progressive 
merchants in your neighborhood. 


GENERAL (9é ELECTRIC 


cS. 


oh 


HI-STRENGTH ALUMINUM, 
QUICK-RIG CONSTRUCTION 


— 


ee 
- 
ts 


For high performance, 7 a All-Channel TV! 


low cost, permanent installation, « DUPLEXED ELEMENTS FOR MAXIMUM GAIN 


choose a Telrex “Thunderbird” ~ *« COMPENSATED “TROMBONE” MATCHING SECTIONS FOR 
MAXIMUM EFFICIENCY 


e FULL VIDEO, AUDIO BANDWIDTH FOR MAXIMUM BLACK 
AND WHITE AND COLOR FIDELITY 


The new Telrex “THUNDERBIRD” multi-element wide-band 
Beamed Power arrays are engineered for fringe and “sub- 
fringe” area reception, and for all receiving conditions requiring 
exceptionally good directivity and high sensitivity. 


supe Toundesbind on pe 7-120 is the 
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vity thar 2 
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ensated “tron 7.1128, r increased gains t 
. i except nauy 8 
ir ignal transfer Thunderbird T-130 
n averages bet- pol nd Vv 
4 ’ ex eed 


e-free signals number of elements. Model T-130 also 
i t > : eda pha 
the Te rex 1c Thunderbird 
7-120! Available in 2 bay unit 
Btodel 3-188, Vawave tacke d for gain 
increas : ; 1 han 
ind “Model g 1238. \y-wave 
3 te } ncreases up 


Thunderbird Model T-110 ine 
the Super Thunderbird 1-120, incluc 


Model 1-132, stack 
nels; Vo-wave stacked Model T-1328 


LREX MODEL T-130 


ASBURY PARK 7 
NEW JERSEY, U.S.A. 


Producers of famous “BEAMED POWER” CAC INC. etek (ccc 
Communioction Rotaries. Call or write Conadien Distributor Y 

‘or new catalogs on TV Antennas, DELHI METAL PRODUCTS, 
Commercial Arrays or Amateur Rotaries. CONICAL-V-BEAMS LTD., Dethi, Onterice 


*”Conical-V-Beams” are produced under U. §. Patent No. 23,346, Canadian Patent No. 500,436 a 
British Patent No. 691,485 — other patents pending. Sold only through authorized distributors 
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HERE IS THE TAPE RECORDER 
THAT “COULDN'T BE MADE”... 


What a serious high-fidelity enthusiast 
wants in a tape recorder has never 
been a mystery. He wants a recorder 
which, at 7% ips will equal or exceed 
professional performance at 15 ips — 
and at a price comparable to the price 
of the usual garden variety of “home 
recorder” In other words, he wants 
flat response over the entire audio 
range, undetectable noise, hum, wow 
and flutter and professional NARTB 
equalization —at 7% ips ‘to give up 
to 90 minutes of playing time on a 7” 
reel at a cost lower than one good LP 
record) — and all for less than $300 

Now, DeJUR, a great name in high- 
quality precision cameras, answers the 
demands of the HiFi enthusiast in 
every particular. For the first time in 
America, he can have a tape recorder 
meeting his most exacting perform- 
ance requirements for a fraction of the 
price he would normally expect to pay 

Compare it in an A-B test with the 
most expensive professional recorder 
your high-fidelity outlet carries. We're 
that sure you won't be able to tell the 
difference! 

Now, let's get down to specifications 
They have been checked by an inde- 
pendent engineering firm and con- 
firmed by the testing laboratories of 
America's largest high-fidelity distribu- 
tors. 

FREQUENCY RESPONSE 
At 7% ips, the frequency response 
is 40 cps to 16,000 cps + 2 db (the 
closest comparable machine is 1,000 cps 
less and $100 more!) Even at 3% ips, 
the DeJUR Dual Professional! is flat 
from 50 cps to 10,000 cps + 2 db. 


SIGNAL-TO-NOISE RATIO 
Noise 1s down 55 db (that equals or ex- 


ceeds the figure for recorders priced at 
$600 and up!) 


FLUTTER AND WOW 


The DeJUR Dual Professional uses a 
heavy-duty genuine hysteresis dual- 
s , Synchronous motor, the same 
type of motor used in $1,000 studio re- 
corders (even the better “home record- 
ers” use only 4-pole motors!) A hys- 
teresis motor is independent of line 
voltage fluctuations, thus eliminating 
a major source of wow and flutter. Both 
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are less than 0.1% at 7% ips, 02% at 
3% ips (the competitive recorder closest 
in performance has 0.25% at 7% ips 
and costs $100 more!) 


EQUALIZATION 


Professional NARTB equalization is 
used throughout the DeJUR Dual Pro- 
fessional. This means that, not only can 
you make and play back tapes of per- 
fect fidelity, but you can also play com- 
mercial pre-recorded tapes the way 
they were meant to be played 


INSTANT TRACK SWITCHING 


Four separate heads are employed in 
the Dual Professional — an erase head 
and a record-playback head for each 
track. When you reach the end of a 
reel on the first track, you simply press 
a button and the tape reverses its mo- 
tion recording or playing back the sec- 
ond track! Anyone who has fussed and 
fumed as he tried to change reels in 
the middle of a symphony will greet 
this feature with cheers! 


ELECTROMAGNETIC DYNAMIC BRAKING 


In the DeJUR Dual Professional, there 
are no mechanical clutches, belts and 
pulleys to get out of order. The dual 
— hysteresis motor is reversible and 
electromagnetic dynamic braking is 
employed for instantaneous stops and 
starts without tape strain or stress 


ILLUMINATED TAPE COUNTER 


An illuminated, clock-like dial indi- 
cates elapsed footage so accurately 
that the tape can be indexed to a 
single note! 


AUTOMATIC STOP 
Inexpensive DeJUR aluminum foil 
leaders are available which automati- 
cally stop tape motion in either direc- 
tion! There's no need to re-thread — 
no flopping tape ends 


PUSH-BUTTON KEYBOARD 
A piano key switchboard controls all 
recording and playback functions 
through relays. Even your wife can 
operate the DeJUR Dual Professional! 
without an instruction manual! 
OTHER EXCEPTIONAL FEATURES 


Instantaneous stopping in record or 


Jlayback, less than \%” in fast wind; 2 
1igh impedance and 1 low impedance 
inputs controlled by selector switch, re- 
wind time of 90 seconds for 1200-foot 
reel in either direction, foam rubber 
pressure rollers, relay operated and 
triple-fused for protection against im- 
proper operation, 105-220 volt, 60 cycle 
AC operation 

And the price? That's the biggest 
surprise of all! The DeJUR Dual Pro- 
fessional Tapedeck is only $299.50 au- 
diophile net! 


Also available in a 
handsome, scuff- 
proof carrying case 
complete with 
built-in 6-watt 
power amplifier, 2 
electrostatic 
speakers, 3 PM 
speakers and wide- 
range cardioid dy- 
namic microphone 
for only $379.50 
audiophile net 


AVAILABLE ACCESSORIES 


Remote control foot switch $19.50 
Wide-range cardioid microphone $29.50 


WRITE FOR COMPLETE SPECIFICATIONS 


DeJUR-AMSCO CORPORATION 
Dept. RTN-1, Long Island City 11, N.Y. 


NOTHING COMPARES WITH A 


DedURey 


_ 


Dual Professional 


TAPE RECORDER 
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GET THE MOST FOR YOUR 
MONEY! Don't buy ANY test in- 


strument until you the EICO 
INSTRUMENT (kit or wired) 
equivalent before youm and... 


* Compare ADVANCED ELEC- 
TRONIC DESIGN 


* Examine the QUALITY 
PARTS 


* Notice case of construction 


* Check EICO’s 5-WAY GUAR- 
ANTEE on components, instrue- 
tions, performance, lifetime serv- 
ice and calibration 


* Compare FEATURE for FEA- 
TURE, DOLLAR for DOLLAR 


Fee Fe Seite whe who's givin 
the MOST for YOUR MO 


46 KITS and Instruments to 
choose from !-—an instrument for 
every purpose. 


ak SAVE 50% and more 
. when you BUY EICO! 
at loce! parts distributors coast 


Write for FREE CATALOG R11 


64 Withers St. + Brooklyn 11, N.Y. 
Prices 5% higher on West Coust 


on EICO NT 


EICO’s mass purchasing and world-wide distribution, 


oe ther 


with advanced electronic design, produce values never before pos- 


sible 


COST! 


You build EICO KITS in one evening — but . 


LIFETIME! 


NEW RF SIGNAL GENERATOR #324 


. to give you LABORATORY PRECISION 


n 
5 NEW 


DC WIDE BAND 
5” OSCILLOSCOPE 
#460 
KIT $79.95 
Wired $129.50 


, 
. 
2 


{17 LOWEST 


. THEY LAST A 


5” PUSH-PULL 
OSCILLOSCOPE 
425 


# 
KIT $44.95 
Wired $79.95 
. 


7” PUSH-PULL 
OSCILLOSCOPE 
470 


# 
KIT $79.95 
Wired $129.50 


VACUUM TUBE 
VOLTMETER #221 
KIT $25.95 
Wired $39.95 
+ 


DELUXE VTVM 
2214 (7Ve" METER) 


KIT $34.95 
Wired $54.95 


£232 Peak-to-Peak 
VTVM with 
DUAL-PURPOSE 
AC/DC UNI-PROBE 
(pat. pend.) 


KIT $34.95 
Wired $49.95 


TUBE TESTER 2625 
Pix Tube Test Adapter $4.50 


944 FLYBACK 
TRANSFORMER & 
YOKE TESTER 
KIT $23.95 
Wired $34.95 


KIT $34.95 


TV/FM SWEEP GENERATOR 2360 
SMC-4.5MC CRYSTAL $3.95 ea. 


KIT $39.95 
Wired $59.95 


KIT $24.95 
Wired $39.95 


DELUXE MULTI-SIGNAL TRACER 7147 


RC BRIDGE & R-C-. COMPARATOR 
79508 


KIT $24.95 
Wired $29.95 


20,000 Ohms/Volt MULTIMETER 
#565 


rs & Ins 


trume 


KIT $12.90 
Wired $14.90 


£ Soe 


VTVM PROBES KIT 
Peak-to-Peak $4.95 
RF $3.75 
High Voltage Probe-1 
High Voltage Probe-2 


Demodulator $3.75 


Direct 


: $2.75 
Low Capacity 


$3.75 


(TENTH YEAR! 
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Buying a Hi-Fi Amoplifier? 
Before you buy—make sure you om | Ay 


know what features in a power 


amplifier are most important. 


VERY industry has its phases, one of which is the condition 
F where individual manufacturers feel compelled to include some 

features that do not contribute anything useful to the opera- 
tion of their products. Because his competitors are advertising 
these features and the public is insufficiently enlightened as to their 
value, the individual manufacturer decides to include them in his 
line to maintain his competitive position. Eventually the public 
is educated to the true value or worthlessness of such features. 
This may be started, either by a truly courageous manufacturer 
who is prepared to stake his livelihood on introducing the simpli- 
fied version to the public and at the same time persuading them 
that they do not require all the extra features, or by some in- 
dividual, with somewhat less at stake 

The audio amplifier industry seems to be in somewhat this 
position at present. For some time manufacturers have been 
producing amplifiers to better and better specifications. Individual 
manufacturers, when discussing their policies for the design of 
next year’s products, are faced with the problem of not only 
making their amplifiers perform well, but also of being able to 
quote truthful figures that compare favorably with those quoted 
by competitors. 

The newcomer to audio thus encounters real confusion when 
he decides to choose an audio amplifier. Naturally enough, as 
in selecting any other commodity, he starts by consulting cata- 
logues, with the idea of sorting out a short list of the best from 
which to make a final choice at demonstrations. Right here he 
encounters his first problem. What do these specifications mean? 
How much power do I really need? How good does the frequency 
response really have to be? How little distortion must I have, if 
I'm really going to have clean-sounding reproduction? 

These are the “how good?” problems. In addition to these, he 
has to make sure that the amplifier will fit in with the loud- 
speaker system he proposes to use, and also work satisfactorily an) 


from his pickup, tuner, or whatever he wishes to play through 
the amplifier. So let's take some of these questions in order. 


How Much Power? 


The kind of answer to this question that one will get by asking 
different people varies widely. This is largely due to the wide 
interpretation of what is loud or what is quiet. 

If you look at a table of loudness figures you will find that the 
range covers 130 decibels from the threshold of audibility to the 
threshold of pain. This represents a power ratio of 10,000,000,- ° ° 
000,000! <A comfortable listening level, corresponding to average t iS Ul e 
conversation or a program heard in an average auditorium, is 
about 50 decibels above the threshold of hearing. In the average 
living room, with a loudspeaker system of average efficiency, this 
can be achieved with an average power of about 300 milliwatts. 

The average intensity of a sound is considerably below the . . 
maximum peaks, which occur occasionally in the same program mM n 
material, whether we are considering speech or music reproduc- in ag | g 
tion. An amplifier must have sufficient margin to cover the peaks 
without going into distortion. Allowing a good margin for peak 
overshoot, 10 watts should be ample to cover an average power 
of 300 milliwatts, with the highest possible transient peaks likely 


7. 
to be encountered. 
However, the interesting point is that the loudness scale covers you r se ec ion 


such a tremendous power range. The difference between what 
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10 100 


iKC 
FREQUENCY—CPS 
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Fig. 1. Comparison between frequency and power response curves for a typical am- 
plifier. The frequency response is plotied ai a comparatively low level. where there 
is no risk of running into distortion. The power curve shows the maximum output at 
each frequency with a specified s‘andard of distortion. Refer to discussion in text. 


some people would call average con- 
versation and the way others normally 
converse—which might more accurate- 
ly be called shouting——-can be at least 
10 db. An increase in power level of 
10 db represents 10 times as much 
power. This means that, to produce a 
consistent level, with head-room for 
peaks, equivalent to some people's 
“loud conversation,” we should need a 
100-watt amplifier instead of a 10-watt 
unit. 

The difference between the two is 
that the 10-watt amplifier, turned up 
to a point where it would never over- 
load on the highest peak, will provide 
us with a comfortable listening level in 
our own living room, while the 100- 
watt amplifier will provide the neigh- 
bors two doors away with a comfort- 
able listening level, as well as our- 
selves, that is if the loudspeakers will 
handle that much. So, assuming that 
our definition of “being neighborly” 
means we allow our neighbor to select 
his own program on his own equip- 
ment, and not rely. on listening to 
ours, we should not need more than 
about 10 watts to get the kind of level 
we need, 

Popular amplifiers have outputs ex- 
tending up to about 50 watts, but the 
reader is cautioned against a common 
mistake of thinking that a 50-watt 
amplifier turned up to give full out- 
put will sound 5 times as loud as a 10- 
watt amplifier turned up to full out- 
put. When we consider that 50 watts 
is only 7 db louder than 10 watts, and 
that 3 db is generally recognized as 
the smallest detectable change in 
loudness, we realize that a change 
from 10 watts to 50 watts represents 
a little over twice the smallest change 
in loudness that can be definitely no- 
ticed. The important thing to realize 
is that, although this change may not 
be very noticeable in our own house, it 
ean represent the difference between 
inaudibility and quite an annoying au- 
dibility in our neighbor's house. Keep 
this in mind when planning a system. 

If you are one of those fortunate 
people who live where you can use 50 
watts without annoying the neighbors, 
and if you also like to have your or- 


chestral music so the crescendos really 
sound like crescendos, then by all 
means get a 50-watt amplifier. But if 
you live in an apartment, or some 
place where it is good to consider the 
neighbors, then you are advised to buy 
a smaller amplifier, and automatically 
safeguard yourself against giving un- 
witting annoyance. You will be sur- 
prised to find that 10 watts doesn’t 
really sound very much quieter than 
50 watts in your own room. 


Frequency Response 


The next question is, how good does 
the frequency response have to be? We 
already have a hint at the answer to 
this question from the fact that 3 db 
is the smallest change in loudness that 
ean readily be heard. This statement 
applies to general program .material. 
On the loudness of a single tone 1 db 
is just noticeable. This being the case, 
it is fairly obvious that anything less 
than 1 db deviation from flat in over- 
all frequency response is going to be 
impossible to detect audibly. So from 
the listening standpoint it is pointless 
to have an amplifier with a response 
of better than * 3 db over the audio 
band. 

This is one of those cases where the 
fact that other manufacturers are giv- 
ing specifications to fractions of a db, 
such as .1, 2 or 5, has encouraged 
competitors to des'gn amplifiers whose 
specifications do not look unfavorable 
compared with the best. 

Frequency responses are usually 
given within tolerances of db from flat, 
and also between frequency limits at 
which it is assumed the amplifier 
ceases to be flat. A popular range is 
from 20 cycles to 20,000 cycles. This 
is certainly as wide a frequency re- 
sponse as you will ever need. From a 
practical viewpoint, musical tones of 
any kind seldom, if ever, get below 40 
cycles, so a response down to 40 cycles 
is all that is necessary to reproduce 
any kind of program material you are 
likely to encounter. At the high end, 
few people can hear above 17 kc., and 
they have to listen hard to hear that. 
Quite commonly hearing ceases above 
12 or 13 ke., so again it is obvious that 


20 ke. is an absolute limit to satisfy 
even the most critical ears. 

Some amplifiers, however, specify a 
frequency response from less than 20 
cycles to over 20 ke. Various reasons 
are given for doing this, asseciated 
with the performance of the amplifier, 
but it is obvious from the foregoing 
that this cannot contribute to listening 
enjoyment. 

It has been pointed out that one can 
detect the difference in sound repro- 
duced through amplifiers whose re- 
sponse goes beyond 20 cps to 20 kc. 
limits and those whose response rolls 
off at these limits. This is perfectly 
possible, but the difference is not 
necessarily an improvement in quality 
of reproduction. A more critical exami- 
nation of the facts shows that the ex- 
tended frequency range tends to in- 
crease the background noise level, 
which is audible in the form of hiss, so 
there is a somewhat higher hiss level 
in the wider range amplifier. Some 
people seem to have picked up the er- 
roneous impression that the presence 
of a nice lot of hiss indicates good 
high-frequency response. 

Surely it is obvious that realism in 
high-frequency response requires the 
absence of artificial hiss, while main- 
taining a faithful reproduction of the 
high frequencies in the program ma- 
terial. This is better achieved by hav- 
ing an amplifier with a response flat 
between the audible limits and then 
rolling off gradually at both ends. 


Power Response 


Another aspect of power output and 
frequency response relationships is 
given by some manufacturers under 
the term “power response.” An ampli- 
fier may give its rated output, of say 
50 watts, over a band of frequencies in 
the middle range, but may not be 
capable of giving its full 50 watts over 
the entire frequency range specified. 
Its frequency response may comply 
with the specification at a level of, say, 
10 watts, but it will not give 50 watts 
at the ends of the specified frequency 
range. Some take the view that such 
an amplifier does not conform to its 
specification, or that the specification 
is misleading. 

If the output is given as 50 watts 
and the frequency range is specified as 
20 cycles to 20,000 cycles, then some 
argue this should mean the amplifier 
will give 50 watts all the way from 20 
cycles to 20,000 cycles. However, few 
amplifiers listed as having a frequency 
response of 20 cps to 20 kc. and a power 
output of 50 watts will give the full 50 
watts at 20 cycles or 20 kc. 

This is the reason why some manu- 
facturers specify power response, 
which is a curve giving the maximum 
output, or the output with a given 
amount of distortion, plotted against 
frequency. Fig. 1 illustrates power 
response plotted against the frequency 
response of the same amplifier. 

To design an amplifier that gives the 
full rated output at the extreme ends 
of the specified frequency response 
range requires the use of a much 
more expensive output transformer. So 
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is this extra 
in terms of improved 


the question will arise, 
cost worth it, 
performance? 

This is a subject about which there 
has been some controversy. But the 
fact remains that any audio program 
material possesses nowhere near the 
full energy level at either the low end 
or the high end. Consequently the full 
power is not necessary at the two ends 
of the frequency response to reproduce 
any acceptable program material. It 
may be desirable in a special-purpose 
laboratory amplifier, the purpose of 
which is to make measurements over 
the whole range of frequencies, but 
this is an application not considered in 
this article. 

An additional aspect would seem to 
argue in favor of not having the full 
output available at the end of the fre- 
quency response. Full rated output 
at the high end accounts for burn-out 
of a number of tweeter units, which 
can occur if there is any instability 
giving rise to either high-frequency 
oscillation or excessive over-emphasis 
of the high frequencies. If these os- 
cillations or over-emphasis occur, say, 
at 20 ke. where they are not audible, 
but the high-frequency unit has to 
take the power, then the voice coil of 
the high-frequency unit, which is usu- 
ally not very large, has to absorb the 
entire power output of the amplifier, 
and will burn out if this continues for 
any period of time. 

At the low end of the frequency re- 
sponse, 50 watts at 20 cycles represents 
a very large movement of a lot of air, 
because a considerable volume move- 
ment has to take place to transmit the 
necessary energy at the low frequen- 
cies. This means one of two alterna- 
tives must be chosen. Either the low 
frequencies must be provided by a 
number of large low-frequency loud- 
speaker units, so the 50 watts can be 
pushed into the room with a reason- 
able diaphragm excursion, or else the 
power must be limited, down in this 
range, so the unit used does not have 
its diaphragm pushed clean out of the 
gap, if a stray 50 watts at 20 cycles 
somehow manages to get through the 
amplifier 


Distortion 


Next we are asked, what do the dis- 
tortion figures mean? Picking up cur- 
rent catalogues, one finds distortion fig- 
ures quoted from .05% and even lower, 
up to 2 or 3%, yet all the units are 
billed as high-quality amplifiers. So the 
question naturally arises, what figure 
can be considered acceptable? 

Of the two methods of specifying 
distortion, harmonic and intermodula- 
tion, the former, giving the total har- 
monic present in a reproduced wave- 
form from a pure sine wave, remains 
slightly the more popular. Some years 
ago, the fact was noticed that less 
than 5% of a second harmonic was 
difficult to detect audibly, while other 
forms of distortion produced by the 
same amplifier (getting only 5% second 
harmonic. distortion) were quite notice- 
able. This led to a search for alterna- 
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tive methods of specifying distortion, 
based principally upon intermodulation 
checks. The various intermodulation 
products are more readily noticeable 
on the reproduction of program ma- 
terial, because they introduce com- 
pletely spurious tones rather than sim- 
ple. harmonic products which mod- 
ify the timbre of a tone. But this does 
not necessarily mean that the method 
of measuring and specifying distortion 
is any more indicative of the auditory 
performance than was the simple har- 
monic method of measuring distortion 

Last year Mr. C. J. LeBel presented 
the results of some experiments in a 
paper before the Audio Engineering 
Society, in which he also discussed 
various theoretical relationships be- 
tween the harmonic method of meas- 
uring distortion and the various meth- 
ods of measuring intermodulation 
distortion. The specification of inter- 
modulation distortion is further com- 
plicated by the fact that there are 
various standards for making the 
measurements. An interesting result 
of Mr. LeBel’s experiments was that, 
while the theoretical relationship 
seems to hold fairly well with com- 
paratively simple, non-feedback type 
amplifiers, the modern high-feedback, 
low-distortion amplifiers did not seem 
to give such consistent results. 

This leads us to ask the question, 
“Supposing I take two amplifiers, in 
which identical methods of measuring 
distortion are used, and identical re- 


sults are obtained from each measure- 
will both amplifiers give me the 


ment; 
same apparent distortion on a listening 
test?” The answer is that they may 
give widely differing results! 

To understand how this can be, we 
need to know a little bit more about 
the character of distortion. Taking 
first the older method of measuring 
distortion, by checking total harmon- 
ics, the reason for a difference can be 
seen fairly readily. Experiments have 
shown that the second harmonic is the 
most easily tolerated, and is practi- 
cally unnoticeable up to about 5% on 
a single pure sine wave. The third 
harmonic, however, becomes notice- 
able at a considerably lower level 
somewhere around 1% to 2%; and 
higher order harmonics become pro- 
gressively more noticeable 

Suppose we take an amplifier, well 
designed but without feedback, which 
gives 3% harmonic distortion, all of 
which is of the second variety. Now 
suppose we put in some extra gain and 
add 40 db of feedback around this am- 
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Fig. 2. (A) How an amplifier can increase 
the order of harmonic while reducing its 
magnitude, by adding feedback. (B) An 
other example of raising harmonic order 
by use of feedback. See text for details. 


plifier. According to feedback theory 
we could knock the second harmonic 
from 3% down to 03%. But we have 
overlooked something. 

The input to our new amplifier, in- 
side the feedback loop, (which has 40 
db more gain than the original ampli- 
fier) is now 99% feedback balanced 
against 100% of the original signal 
The resultant signal put in—the re- 
maining 1% —will contain 3% second 
harmonic—or very nearly that much 
to offset the 3% which the amplifier is 
going to generate, resulting in only 
03% residual second at the output 
Now this 3% of second harmonic, at 
the input to the amplifier, will gen 
erate 3% second harmonic of itself 
on the way through the amplifier, as 
well as offsetting the original second, 
resulting in a component at the output, 
3% of 3% fourth harmonic, or .09% 
fourth harmonic. This is illustrated, 
with voltage figures, in Fig. 2A. 

So our 40 db feedback has knocked 
our original second harmonic down to 
03% and has won us 09% fourth 
harmonic which we didn’t have at all 
at the beginning. Multiloop amplifiers 
can do a good job of multiplying the 
order of residual harmonic that gets 
left! 

Suppose now that the original de- 
sign is not too good, so that, without 
any feedback at all, the distortion 
component might be 20%. It is quite 
easy to knock this 20% down to 1%, 
merely by using 26 db of feedback 
Assume that the 20% is third har- 
monic this time. So 26 db of feedback 
will reduce 20% third down to 1% 
third. But at the same time 1/5th of 
the resultant input to the amplifier, 
inside the feedback loop, will be third 
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first and second order components and comenpending first order wave envelopes. 


harmonic; and this will produce 1/5th 
third harmonic of itself on the way 
through the amplifier—-maybe not 
quite as high as this because the level 
is lower than the fundamental. As- 
sume perhaps that the fed back third 
generates 1/10th of itself, ninth har- 
monic. This still means that we have 
2% of 9th harmonic, although we have 
reduced the third harmonic to 1%. 
Fig. 2B illustrates this case 

By dividing the feedback loops up 
into sections we may keep the result- 
ant harmonic at any one point below 
20% and hence avoid producing a 
high-order harmonic as high as 2%. 
But the principle is evident. Working 
in this manner, unless we design the 
amplifier to have low distortion with- 
out feedback, we have high-order har- 
monics, instead of the low-order har- 
monics that the old fashioned type of 
amplifier more commonly had. 

Turning now to _ intermodulation 
products: most of the theory concern- 
ing intermodulation products is based 
on components caused by the same 
curvatures in the amplifier that pro- 
duce low order harmonic products. The 
commonest intermodulation test con- 
sists of applying a combination of 60 
cycles and 2000 cycles, in amplitude 
ratio 4 to 1, and then applying a filter 
system to the output which eliminates 
the two original signals and measures 
the residual intermodulation product 

The intermodulation we are looking 
for is a modulation of the 2000-cycle 
signal by the high amplitude 60-cycle 
wave. To measure this, first the 60- 
cycle component is filtered off by a 
high-pass filter, Then the residual 
2000-cycle component is passed through 
a demodulator, similar to that used 
in a_ receiver, which will detect 
whether there is any modulation of 
the 2000-cycle signal. This entails fil- 
tering out the residual component of 
2000 cycles, and getting left with a 
modulation consisting of 60 cycles and 
upward, If only low order components 
are produced, 60 cycles and 120 cycles 
may be the only spurious’ modulation 
components present, after this process 
This procedure is shown in Fig. 3. 
But if high-order intermodulation 
products are generated, frequencies as 
high as 900 cycles may easily be pres- 


Fig. 4. Speaker imped 


ent, and a filter network intended to 
eliminate a carrier of 2000 cycles will 
also practically eliminate components 
as high as 900 cycles at this point. 

High-order intermodulation prod- 
ucts, like high-order harmonic prod- 
ucts, are much more noticeable. High- 
order intermodulation products cause 
a general “muddiness” in the repro- 
duction. In addition to having a 
greater “annoyance factor,” the high- 
order products are apt to be inaccu- 
rately measured, for the reason just 
described 


Hum and Noise 


This is one more performance figure 
given in amplifier specifications which 
can be indicative of how the amplifier 
will sound. Sometimes hum and noise 
figures are given separately and some- 
times a combined figure is given. Let's 
take them separately to see what each 
method of specification can tell us 

First suppose we are given a figure 
of hum level. Will two amplifiers both 
specified as giving, say, 90 db below 
rated output sound the same when fed 
into the same loudspeaker system? 
(Assuming of course that the two 
amplifiers have the sarne rated out- 
put.) Again the answer is, not neces- 
sarily 

A look at the loudness contours near 
the threshold of audibility—-which is 
where we hope to find the hum level 
shows that the ear becomes decreas- 
ingly sensitive at the rate of about 18 
db-per-octave as frequency goes down 
The frequencies present in amplifier 
hum range from 60 cycles upwards 
The fact just mentioned means that 

90 db hum level, in which the only 
component is 120 cycles, is no better 
than a hum level of —72 db, composed 
entirely of 60 cycles 

A 60-cycle hum is usually due to 
“break-through” from tube heaters, 
fed by 60 cycles from the line trans- 
former. A 120-cycle hum is usually 
caused by residual ripple on the “B-+-” 
supply, which is full-wave rectified. 
Sometimes 180-cycle hum may be 
present, due to a radiated field from 
the power line transformer. This will 
be even more perceptible to the ear 
For example, a —90 db hum level, in 
which the principal component is 180 


e characteristic. Dotted line represents the average impedance. 
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cycles, will not be better than a 61 db 
hum level at 60 cycles. 

Even this is not the worst possible 
disparity. Another variety of hum is 
the ticky, static kind, that can be due 
either to charging pulses on the stor- 
age capacitor of the rectifier filter sys- 
tem or, if choke filtering is used, to 
current switchover between the two 
halves of the rectifier. Either way, the 
resultant is a short duration pulse, of 
which the hum meter will measure an 
r.m.s. valve, integrated over a 60- or 
120-cycle waveform on which it ap- 
pears. Thus its instantaneous ampli- 
tude may be as much as 10 times its 
r.m.s. reading. 

Assuming that the pulse duration is 
1/20th of the 60-cycle period, and the 
amplitude is 10 times its r.m.s. read- 
ing, such a ticky hum level can readily 
fall within a specification of —90 db 
and yet be noticeable against most 
program material. 

Noise level, which is generally in- 
terpreted to mean tube hiss and kin- 
dred noises, although sometimes the 
figure given includes hum, can also 
have a variety of interpretations ac- 
cording to the precise nature of the 
noise. In general, a good flat “white” 
noise is not too noticeable. Even if it 
is noticeable during quiet periods of 
the program, it cannot be considered 
objectionable. But if the amplifier has 
a sharp roll-off. or a tendency to peak 
at an ultrasonic frequency, this can 
give marked coloration to the noise, 
making it sound like a definite hiss 
instead of just a background. Differ- 
ences of this nature can be equivalent 
to a deviation in measured value of 
between 10 and 20 db 

This, it is true, is not such a drastic 
deviation as can occur in specification 
of hum level, but when the two are 
given as a combined figure the value 
does not really convey much. A level, 
specified as 90 db relative to full 
rated output, is usually practically in- 
audible in the average living room, un- 
less you put your ear fairly close to 
the loudspeaker. If care has been 
taken to keep the components of noise 
and hum to the audible variety, 
and a figure of 90 is achieved, then 
you will not be able to hear the back- 
ground noise, even by putting your ear 
right into the loudspeaket 


less 


Matching 


There are still some more things 
specified about audio amplifiers that 
we need to check before making our 
purchase. 

The output impedance must provide 
for the particular loudspeaker system 
we have in mind. If the loudspeaker 
system operates at 16 ohms, then we 
need an audio amplifier with an out- 
put impedance rated at 16 ohms. The 
writer has one observation to make 
here however: a little while ago, meas- 
uring a number of loudspeaker units, 
he found that the impedance of the 
unit at a mid-range frequency was 
considerably below the rated imped- 
ance. 

(Continued on page 146) 
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The author subjects a disc to a rigorous “listening test” 
on the high-fidelity equipment in the studio of Custom 


Classics. See article for his critique ef the 


N THESE days of such extreme spe- 

cialization it is not that 

the source of m sound has 
been overshadowed by scientific prog- 
ress in the recording field. The musi 
cian’s work is judged by a 
dience on the 
array of 
tubes, 


urprising 


sical 


vast au 
basis of an intricate 
woofers 

artist 
player and 
teacher the aim and ideal is the at- 
tainment of the fidelity” in 
interpreting the composer's written in- 
While the 
directed 


knobs tweeters 
resonators, et To the 
performer orchestral 
highest 


musician's life 
toward the 


tructions 
is primarily 
achievement of this goal, no realistic 


outlook on our present day musical 


scene can overlook what is commonly 
referred to as “hi-fi 

The estimate of retail sales of com 
ponents for high-fidelity equipment for 
1954 is $50,000,000. The significance of 
this figure can not be brushed aside by 
even the most “non-commercial” musi 
Any movement directed towards 
bringing finer musical reproduction and 
ultimately finer music into the Amer 
ican home de serves wholehearted sup 
port on the part of the 
viding it is based on the critical ap 
praisal of the listening audience At 
the same however! t 
understood that a con 
ence exists between a |i 
and a recordi: 


cian 


musician, pro 


must be 
derable diffe 


e performance 


time 


session 


Aspec's of a Recording Session 


The limitations of the recording ses 
sion are the first of many obstacles to 
be overcome in the reproduction of 
the concert hall sound by mechanical 
means. There are the unavoidable phys 
ical restrictions, preventing 
the squeaking of chairs, sneezes, hit- 
ting buttons, and the noise of turning 
pages. There is the psychological ten 


coughs 
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recording. 


By KURT LOEBEL* 


A professional artist compares 


a symphonic concert-hall performance 
with today's high-fidelity reproduction. 


sion of aiming for 
in view of the 


technical perfection 
permanency of one’s 
musical creation. The musician also 
seeks to maintain 
thusiasm despite the repetition of the 
With the 
bility for 


freshne ind en 
same passages or movement \ 
and the pos 


improvement nha 


ise of tape 
splicing 
made in this direction 

As far as the technical 
recording are 


great been 
ispects of 

least in 
often 
a desire from the technical personnel 
that the performer do a minimum of 
modifying dynamically and 
wise. The recording engine: 


concerned, at 


the author's experience, there i 


balance 

tech 
nical and musica! understanding is then 
trusted to achieve the proper dynamic 
range, without destroying musical! logi 
or stylistic traditions 

Fortunately in the recording of clas 
sical that 
that of 
where the singer 
ises no dynamic range and the expres 
sion is supplied entirely by the 
who turn the knobs 

For the 


music there is no evidence 
the method of recording is like 


recording crooners 
men 


best playing its, the 


acoustical conditions 


give him freedom, ease, and 


musician likes 
which will 
power in tone production. He will favor 
rather, the longer reverberation time of 
1.72 


comparatively 


a good concert hall (about 
than the 
studio with shorter reverberation time 
to avoid the forcing of the 
and overblowing of the 


onds)} 


tring sound 
brasses. A re 
cent experience of the Cleveland ¢ 

chestra illustrates these problem Uo 
lumbia’s engineers 
to the 
the orchestra out and in front of the 


have had to adjust 
accoustics of the hall by moving 
shell as far as possible. Then they sup 
plemented the sound by 
and picking up live 


reproducing 
from the 
Eventually a much 


sound 
marble-lined foyer 
sound Wi ob 


more live recording 


tained 


Four factors would constitute a 


musician recording paradise 
1. Absorbents (appropriats 


wall coverings) 


types of 
adjustable in relation 
to the reverberation time for various 
musical performances, such as orches 


tra, chamber music, and solo recital 
2. Air-conditioning 


moisture content of the air 


controlling the 
which has 
ich a vital effect on intonation 
4. Physical 
enable players to hear each other 


would 


well 


conditions which 


enough to achieve perfect ensemble 
4. Conditions under which perform 
(Continued on page 164) 
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The three units comprising the Ampex Mode! 612 stereophonic 
tape phonograph system. The unit in the middle is the tape 
player while the cabinets on either side are the matching 


hi-fi amplifiers and speakers required for stereo reproduction. 


The ultimate in high-fidelity reproduction— stereo sound providing 


concert-hall realism—can now be obtained in your living room! 


IKE the proverbial snowball, the 
| popularity of stereophonic sound is 

growing steadily as more and more 
audiophiles are “exposed” to the ad- 
vantages of this type of sound repro- 
duction. 

Basically, stereophonic sound pro- 
vides the realism of “in-person” listen- 
ing since the sound source is divided 
into two parts—-the one part that 
would normally be heard by the audi- 
tor’s left ear and the second part which 
the right ear would normally capture, 
with the sound “mixing” taking place 
within the listener's head. 

Those persons whose musical experi- 
ence has been limited to recorded works 
will undoubtedly find their first taste 
of stereophonic reproduction a unique 
experience while those who are lucky 
enough to live near urban centers 
where concerts are offered regularly 
will find this form of reproduction more 
closely akin to their concert hall ex- 
periences than monaural recordings, 
whether on disc or tape. 

Those who have never heard stereo- 
phonic sound could perhaps visualize 
the effect more clearly if a simple ex- 
ample were given. Picture yourself in 
the country near a railroad crossing. In 
the distance and to your left you hear 
the whistle and sounds of an approach- 
ing train. Although some of the sound 
will reach your right ear, your instinct 
and experience will tell you that the 
train is approaching from your left 
The sound increases in intensity in 
your left ear until the train moves di- 
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rectly in front of you. At this point, 
both ears (assuming normal hearing) 
will be receiving the sound with equal 
intensity. As the train moves past your 
vantage point, the sound will be re- 
ceived by the right ear with the left 
ear receiving only the attenuated sound. 

If a recording were made with a sin- 
gle sound channel and a single loud- 
speaker were used to reproduce the 
sound, you would get an impression of 
the train coming closer as it nears you 
and then the sound would attenuate as 
the train moves past. Although with 
the monaural recording you get the 
feeling of the train approaching and 
leaving, you in no way obtain the “di- 
rectional” effect. With stereo you 
would obtain the illusion of the train 
coming from, say, the left and leaving 
toward the right. Additional speakers 
on a single channel system would not 
change the over-all effect other than 
providing sound re-enforcement 

The example of the train is a good 
illustration of the illusion to be ob- 
tained with stereophonic equipment. 
Although it is unlikely that one would 
enjoy a steady diet of train whistles, it 
does demonstrate the type of reproduc- 
tion that is obtainable with this type 
of equipment. With stereo tapes of 
musical selections the third dimension- 
al effect is not as exaggerated as in the 
case of the train but the effect is def- 
initely noticeable and adds depth and 
realism to the recording 

In making such stereo recordings, mi- 
crophones are normally placed on each 


- enthusiast 


With this ar- 
originating on the 
left side of the orchestra will go 
through its own sound channel and 
emanate from the left-hand speaker in 
the home. Similarly, the music from 
the right side of the orchestra goes 
through a second, separate sound chan- 
nel and comes out through the right- 
hand speaker in the reproducing sys- 
tem 

Thus the output of the complete or- 
chestra is obtained in such a manner 
that the feeling of “10th row center” is 
imparted to the listener. The millions 
who saw and heard Walt Disney’s 
“Fantasia” were thrilled by this early 
demonstration of three-dimensional 
sound but naturally assumed that it 
was a “gimmick” whose practicality 
was limited to elaborate installations 
in just a few of the larger theaters 

Today, however, the audiophile can 
enjoy such reproduction in his own 
home thanks to the variety of stereo- 
phonic equipment, tapes, and discs now 
being offered by manufacturers and 
recording firms 

Stereo equipment, to date, is not 
cheap but for the serious music lover 
who can afford quality equipment, it 
offers the ultimate in sound reproduc- 
tion. For the technically minded hi-fi 
who enjoys building his 
equipment, the over-all cost can be re- 
duced considerably The only equip- 
ment that he would need to buy is the 
stereo tape or record player. The bal- 
ance of the equipment could all be 
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Close-up view of the “tape phonograph.” 
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One of the two amplifier-speaker cabinets used in Model 612 
system. Your own amplifiers and speakers can also be used. 


home-constructed. Actually, the rest of “off” while the “play” switch sets the 
the equipment required consists of a tape in motion at normal speed. The 
two-channel amplifier with dual speak- “rewind-fast forward” switch is used 
er systems to transport the tape rapidly in the for- 
While the stereophonic tape and rec- ward or reverse directions. The “se- 
ord catalogue is still relatively small lector” switch has two positions, “ste- 
and chances are that your favorite se- reo” and “single.” When stereo tapes 
lection has not been recorded in this are played, the switch is placed in the 
medium, there isa representative group “stereo” position and each of the two 
of numbers on the market, both classi- tracks on the recorded tape is connect- 
cal and popular, as well as “demonstra- ed to a different amplifier and loud- 
tion” tapes and records of various speaker. The “volume” control is used 
types. Companies offering stereo tapes to adjust the volume of both channels 
and discs are listed in the directory ap- simultaneously. In the “single” posi- 
pearing on page 194 of this issue, along tion, the 612 acts as a conventional 
with manufacturers of various stereo- tape reproducer. Only one track on the 
phonic equipment items tape is reproduced and it is fed to one 
Another “shot-in-the-arm” for stereo preamplifier in the 612 system and the 
reproduction was the recent FCC rul- preamp output is fed to both output re- 
ing which will permit the multiplexing ceptacles. This permits the enhance 
of FM program material. With this ment of the recorded material although 

system, all FM stations are permitted the result is not stereophonic sound 
to put out two channels. These could The complete 612 system consists of 
be used for stereo reproduction of the stereophonic tape reproducer and 
live material. Further details on multi- two matched amplifier-speaker sys- 
plexing FM are given on page 55 of tems. Currently the entire system is 
this issue available housed in matching mahog 
any furniture cabinets or as portable 


Ampex Tape Phonograph 


One moderately priced stereo system 


units encased in handsome Samsonite 
luggage-type carrying cases 

In order that audiophiles can utilize 
their existing equipment, the “system” 
can be purchased as separate compo 
nent parts if desired. The tape phono 
graph alone is available in a brunette 
walnut finish at $395.00 with the 
blonde mahogany finish $10.00 extra 
The portable unit is priced the same 
The amplifier-speaker cabinets are 
$169.50 each for the brunette wal 
nut type with $10.00 extra for the 
blonde finish while the portable unit in 
the Samsonite case is priced at $149.50 

Purchased as a complete system, the 
dark walnut version is $699.00, the 
blonde unit is $30.00 extra, and the 
Samaonite-housed system is $694.00 
complete 

Now that there is commercially 
built stereophonic equipment readily 
available on the market, audiophiles 
will undoubtedly want to take advant 
age of this newer and better method of 
reproducing their choice musical se 
lections. Three-dimensional sound is 
here to stay! wO 


How a stereophonic tape is recorded and reproduced. See details in the text. 


for the home is the Ampex 612 tape 


phonograph and its twin amplifier- 
speaker units. The tape reproducer will 
play either in-line stereophonic tapes, 
half-track tapes, or full track tapes 
which have been recorded at 7‘ ips 
Frequency response is 40 to 15,000 cps 
within + 2 db when playing back the 
Ampex “Standard Tape No. 5563.” Sig- =) —--- 
nal-to-noise is 50 db below a signal re- 
corded at 3% distortion level. Flutter 
and wow is .25 per-cent. The output is 
1.25 volts into a load of 10,000 ohms or 
more at the program level which is suf- 
ficient to operate any standard power 
amplifier input 

The equipment incorporates three 
operating modes: “play,” “fast for- 
ward,” and “rewind.” There are five 
controls in all on the 612. The “power” 
switch turns the equipment “on” and 
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By G. P. MAERKLE 
Vice-President and Chief Engineer 
Fisher Radio Corporation 


A New Master Audio Control 


Engineering details on a hi-fi unit which provides many 


“professional” features for owners of home music systems. 


ter Audio Control” was introduced, 
approximately three years ago, it 
won immediate public acceptance. In- 
spired by this public acceptance and 
the desire to anticipate future high- 
fidelity trends, a research program was 
initiated for the development of a new 
“Master Audio Control.” As a result 
of this program, it was found possible 
to do the following: improve the sig- 
nal-to-nolse ratio; reduce distortion to 
a new low; provide more accurate 
phonograph equalization settings, more 
effective bass and treble tone control 
circuits, and a higher degree of ease 
and flexibility in switching 
In addition to improvements in cir- 
cultry, it was foreseen that complete 


Weer the Fisher Model 50-C “Mas- 


Fig. 1. Equalization characteristics of the 80-C “Master Audio 
Control.” lt cevers all present and some past recording curves. 


mixing facilities should be incorporated 
as a result of the increased acceptance 
of tape recorders in the home. Also, 
with the major record manufacturers 
producing recorded tapes on a large 
scale, it became evident that it should 
be possible to treat this new medium 
with the same simplicity as one treats 
the record. That is, preamplification 
and equalization should be provided so 
that only a basic tape transport mech 
anism will be needed to reproduce 
these tapes. Such a mechanism there 
fore parallels the role of the record 
changer in function and in comparably 
low price 

In addition, since an audio control 
unit will become a decorative element 
in thousands of homes, it is impera- 


lever switches for 


Front view of the Fisher 
80-C “Master Audio Con- 
trol” unit. It is a re-engi- 
neered and improved ver. 
sion of the company’s ear- 
lier 50-C control device. 
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tive that it be well styled, so that it 
will be a welcome addition to living- 
room decor. 

This article describes the new “Mas 
ter Audio Control” which, with the aid 
of a number of new and unique cir- 
cuits, meets all these requirements 
The unit is intended to satisfy the 
most exacting and complex needs in 
top-quality home systems, with some- 
thing to spare 

Seven inputs are included, designed 
to match the needs of every type of 
signal source which may be used in 
home systems, as follows: (1) mag- 
netic tape playback head; (2) mag- 
netic pickup; (3) crystal pickup (or 
any constant-amplitude pickup); (4) 
low-level microphone; (5) radio tuner; 
(6) and (7) two high-level auxiliary 
inputs 

Up to five sources can be switched in 
simultaneously and mixed in any pro- 
portion, with the ease and lack of in- 
teraction that characterizes the best 
professional consoles. The pickup in- 
puts are on a “phone” channel. The 
tape-head input is switched onto the 
phono channel when the lever switches 
for record compensation are depressed 


Fig. 2. Tape-head playback equalization in effect when two 


the record compensators are in Sth position. 
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to a bottom position marked “Tape,” 
which will be discussed later. The 
phono channel is one of the five mix- 
ing channels, any one of which can 
be mixed with any or all of the 
others. The other four are the radio, 
microphone, and two auxiliary chan- 
nels 

The five mixer-level controls are all 
controlled by knobs on the front panel. 
Channels are selected by push-buttons, 
which are in a row beneath the mixer- 
level controls. The operator merely 
pushes one button, or two or more 
simultaneously, to connect the chan- 
nels he wants. A pilot light under each 
button indicates which are in use at 
any time. 

The tuner input and the two auxili- 
ary inputs are fed directly to the first 
of two pairs of direct-coupled triodes 
which form the main amplification line 
of the unit. The microphone input, with 
an input impedance of 18 megohms, in- 
cludes a triode preamplifier which 
gives enough additional gain so that 
high-quality dynamic or crystal micro- 
phones, with their low signal levels, 
can be used. The gain of this stage 
is over 32 db. 

The two pickup inputs and the tape- 
head input feed through a separate 
two-stage amplifier, which incorporates 
the pickup and tape equalization and 
the record compensation circuits. These 
equalization circuits are of the selec- 
tive feedback type, which not only pro- 
vides the equalization but also keeps 
the distortion and noise produced in 
the two stages at a low level. The 
gain of this stage, when used on phono- 
In the 


graph, is 32 db at 1000 cycles 
tape position it is 37 db at 1000 cycles. 

There are four bass turnover points 
and four treble roll-off curves, to make 


16 different record compensation 
curves. As shown in Fig. 1, these cover 
all the presently used recording curves, 
as well as those of recent years 

A fifth position on the two lever 
switches for the record compensators, 
as already mentioned, provides the 
proper gain and equalization for a sig- 
nal taken directly from a tape play- 
back head. Fig. 2 shows the equaliza- 
tion eurve which is in effect in this 
position of the compensator. This equal- 
izer position and the tape-head input, 


Fig. 3. Effect of the loud bal ec 
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tic diagram of the 80-C “Master Audio Control” unit. 


give the music lover who wants to 
add tape playback facilities a con- 
venient and economical way to do so 
A tape “deck” which includes just the 
playback head and the transport mech- 
anism—no_ electronics-——will put the 
buyer “into tape,” at a cost for the 
tape equipment comparable to that 
of disc playing equipment of similar 
quality. Tape decks of this description 
are available on the market at various 
price levels 

If the user, however, already has or 
prefers to buy a tape machine which 
includes equalization and preamplifica- 
tion, he can, of course, connect it to 
his system through one of the high- 
level auxiliary inputs. 

Two of the channel selector buttons, 
those for the radio tuner and for 
Auxiliary No. 1, each automatically 
connects the a.c. power to a separate 
a.c. outlet on the back of the chassis 
Thus a radio tuner or other program 
source which requires a supply of a.c. 
power will draw power only when it is 


l. At the hig 


settings of the master volume control, acc 


ath is | A 


Fig. 4. Bass and treble control range of the 80-C. 
ings of positions, bass settings are Nos. 1-7, treble Nos. 8-14. 


actually in use, being turned on auto- 
matically when the channel button is 
pushed in. A third a.c. outlet on the 
back of the chassis is for the power 
amplifier and supplies power when the 
master switch of the unit is turned on 

A new circuit device eliminates the 
signal loss which usually occurs in 
conventional mixing circuits and, to- 
gether with the resistors in series with 
each grid, keeps interaction between 
channels at a negligible level—-less 
than % db. This is important in main- 
taining the high signal-to-noise ratio 
built into the individual channels. All 
channels come together at the grid of 
Vis, the first triode of the first direct- 
coupled pair. The feedback voltage 
around this pair comes off a voltage 
divider consisting of resistor Re, plus 
the total grid-to-ground resistance in 
the first triode circuit. Since additional! 
channels, as they are switched in, add 
the channel resistance in parallel with 
that already in the circuit, the feedback 
173) 
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Fig. 1. The Emerson model 1158 
remote-control unit shown here 
is hl of A itt “a g all 


of the TV set's front ‘panel adjust. 
ments for picture and sound. 


By 
WALTER H. BUCHSBAUM 


Television Consultant 
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In many cases these units 
are furnished with the set, 
but, they can be installed 
by any service technician. 


more standardized in circuitry and 
over-all design, some manufactur- 
ers are stressing special accessories for 


Norn that TV receivers have become 


their sets as sales features. One of 
these is a remote-control attachment 
to permit the viewer to change chan- 
nels and make other adjustments with- 
out leaving his seat. Quite a few re- 
ceivers in the luxury class are de- 
livered with remote control and this 
feature is optional on many medium- 
priced receivers. Adding remote con- 
trol to older sets should prove an added 
income source for the alert service 
technician. Such installations are espe- 
cially useful in homes where older 
persons or shut-ins find their major 
diversion in TV viewing. 

Servicewise, the wired remote de- 
vices are subject to wire damage and 
mechanical failure of switches and re- 
lays. The photoelectric type of remote 
control invites defects in both the elec- 
tronic and mechanical portions. This 
article presents a short survey of some 
of the most popular remote-control de- 
vices and gives troubleshooting and 
service data for most common defects. 

Early remote-control TV systems 
used a separate r.f. tuner and Lf. sys- 
tem, feeding a video signal to the 
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receiver itself. This system required 
a coaxial cable, “B+” and heater wir- 
ing, and a fairly large remote tuning 
cabinet. None of the more recent sys- 
tems are of this type. Instead, use is 
made of a small motor to turn the rf. 
tuner shaft while the remote unit itself 
usually contains only potentiometers 
and switches. This means that the 
voltages required over the cable are 
either 117-volt a.c., 6-volt a.c., or sim- 
ple audio or bias signals. As a result, 
most of the control units comprise 
little more than can be held in the 
palm of one’s hand. 

Perhaps the most elaborate system 
from the technician's point of view is 
the Zenith photoelectric tuning system. 
For the viewer it is the simplest. He 
merely shines the beam of a flashlight 
on one of four photocells to get the 
control actions he desires. This wire- 
less system is described in more detail 
later and is quite spectacular in its 
operation, although fairly expensive. 

Most of the other remote control sys- 
tems use a wire between the set and 
the viewer. In some instances this is 
a simple two-wire line, while in others 
a more complex cable is used. One type 
of remote control system, the Sentinel 
unit, includes a remote speaker located 


Fig. 2. Front view of a Zenith TV re- 
ceiver with the “Flash-Matic” remote 
control, showing the various components. 


right in the control unit. This permits 
the viewer to look at his set from quite 
a distance and keep the volume low 
enough for comfortable listening. 


Typical Remote Systems 


The new Zenith “Flash-Matic” sys- 
tem is illustrated in Figs. 2 and 4. A 
total of four photocells is used. Each of 
these cells controls a relay through an 
amplifier tube. The upper two cells 
initiate counterclockwise or clockwise 
rotation of the tuner shaft by means of 
a small motor for channel selection. 
The lower-left cell turns the receiver 
on and off, while the lower-right photo- 
cell shorts out the sound. Since the 
photocell characteristics will vary with 
age and since ambient and incident 
light may further vary their operation, 
a manual sensitivity control is provided 
at the upper-left corner. There is also 
a reset and manual volume control and 
power switch. 

Remote control of contrast or vol- 
ume is not provided in this system. Fig. 
4 shows the mechanical arrangement 
inside the cabinet. Note that there is 
a separate remote control chassis con- 
taining three tubes, relays, and addi- 
tional sensitivity controls for the serv- 
ice technician's use. It is apparent from 
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this diagram that the sound is shut off 
at the speaker and not at the volume 
control. The turret tuner switching 
motor is geared down and stopped by 
means of detent and limit switches 
which disconnect it when a channel is 
tuned in. 

Adjustment of the four internal sen- 
sitivity controls should be performed 
by the service technician after the set 
is installed. The room lighting should 
be arranged as it will be during normal 
receiver operation. Each control should 
be set individually to give good control 
action with the flashlight shining on 
the respective photocell from the 
farthest spot in the room. After each 
sensitivity control is set, the front 
panel sensitivity control is adjusted for 
best operation. The customer must be 
instructed not to touch the internal 
controls but to adjust only the front 
panel control if needed. 

The “Automatic-Manual” switch lo- 
cated in the lower left-hand corner of 
Fig. 4 permits shutting off the remote- 
control chassis and converts the set to 
normal front-panel control operation. 
In the automatic position, the remote- 
control chassis will draw a small 
amount of power even if the receiver 
has been turned off. 

A more complicated remote tuning 
unit is the Emerson model 1158 shown 
in Fig. 1. This unit makes use of three 
potentiometers and permits remote ad- 
justment of volume, brightness, fine 
tuning, and channel switching. How this 
is done is shown in the circuit diagram 
of Fig. 5. 

Note that there are two switches; 
one, 8, the a.c. power switch, and the 
other, 8,, the motor actuating switch. 
The volume control is connected in 
parallel with the front panel volume 
control and uses shielded wire through- 
out. Brightness is varied by the usual 
d.c. voltage. The fine tuning control is 
accomplished by varying the “B+” 
voltage on the r.f. oscillator. This 
eliminates mechanical alignment prob- 
lems at the fine tuning control on the 
tuner itself and accomplishes the con- 
trol smoothly, electronically 

The channel tuning motor itself is 
stopped automatically by a conven- 
tional detent limit switch relay ar- 
rangement. Once the remote cord is 
unplugged from the chassis, the re- 
ceiver operates in the conventional 
manner through the front panel con- 
trols. 

When adjusting the front-end tuning 
circuits of a remotely-controlled set it 
is necessary to check the local oscilla- 
tor “B+” voltage and set it to the 
correct median value before adjusting 
the individual channe! tuning slugs of 
the local oscillator. 

A completely different channel 
switching arrangement is used in the 
remote-control system of the Walsco 
model PC-9 TV receiver. The palm- 
sized remote control shown in Fig. 3 
contains a channe! selector knob simi- 
lar to those usually found on the front 
panel of a TV receiver. In this system, 
the cable must carry about 17 wires to 
the TV receiver, but once the channel 
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is selected, the tuner will automatically 
keep turning until the correct channel 
is reached, and then the tuner motor 
stops. 

A circuit of the entire system is 
shown in Fig. 7 and indicates that the 
motor operates a commutator-type 
switch. It keeps turning the commuta- 
tor and the tuner shaft until the relay 
receives power through the remote 
switch ground return. Then the 6-volt 
relay opens its contacts and the motor 
power is interrupted. 

In addition to the tuner selector, 
there is a simple “on-off” and volume 
control combination switch. All audio 
leads are shielded. When the remote 
control is not used, a local volume con- 
trol on the TV receiver is used in 
the conventional manner. It may be 
mentioned that the particular TV re- 
ceiver used with this remote-control 
system employs printed circuitry 
throughout 

A more elaborate remote-control 
system is marketed by Sentinel Radio 
Corporation, both for some of their 
latest TV receivers and for installation 
in older sets. Shown in Fig. 6, this 
control unit is much larger than those 
previously described and contains a 
small speaker. In addition to the 12- 
channel selector switch there are fine- 
tuning, volume, and brightness con- 
trols. The latter contains the “on-off” 
power switch. There is another small 
switch to select the remote loud- 
speaker. One of the features of this 
unit is that it is designed to be in- 
stalled by TV technicians in almost 
any receiver having a 12-position tuner 

Before describing its installation, 
consider the circuit as shown in Fig. 9 
At the left is the remote unit itself, 
with all controls and the small per- 
sonal loudspeaker. The fine tuning is 
accomplished by varying the oscillator 
plate voltage just as in the Emerson 
unit. A switch on the fine-tuning con- 
trol potentiometer chooses either re- 
mote or on-the-set channel selection 
The volume control affects the loud- 
speaker directly and acts either on the 
remote or local speaker. Brightness is 
controlled in the conventional manner 
with the remote control in parallel 
with the on-the-set one. A 12-position 
switch selects channels. by letting the 
motor run until the desired position 


Fig. 3. Channel-selector, “on-off” switch, 
and volume control are included in this 
remote-control unit for Walsco TV sets. 


turret tuner motor drive for the Zenith 
“Flash-Matic” system are shown here. 


is reached, when the motor circuit is 
opened 

A relay turns the receiver off and 
on, The primary winding of the 24-volt 
transformer is always connected across 
the line, but draws negligible power 
Both the relay and the motor operate 


Fig. 5. Schematic diagram of the Emerson model 1158 remote-control system. The 
unit on the right is the hand-held control; on the leit, the part in the TV set. 
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Fig. 6. The Sentinel remote-control unit. Be- 
sides including all necessary picture and 
sound adjustments, this unit also contains 
a small speaker for remote listening. 
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Fig. 7. Schematic diagram of both the 
remote unit (sometimes called the re. 
mote head) and the TV receiver portion 
of the Walsco remote-control feature. 


Fig. 8. Mechanical pling systems 
used by the Sentinel remote-control 
for driving a turrettype TV tuner. 


on 24 volts and are simply and rug- 
gedly constructed. A brief analysis of 
the circuit of the remote switch and 
the station-seeking switch on the motor 
shaft will show that with the former 
set to channel 2, for instance, the 
motor will keep turning until the lat- 
ter switch reaches channel 2. 

Each remote-control kit is supplied 
with detailed installation instructions 
and it is interesting to note just how 
the mechanical arrangements are 
made. In Fig. 8A, the case is shown 
where the motor is mounted in line 
with the tuner shaft. A coupler is sup- 
plied which connects the rear of the 
tuner shaft to the motor drive shaft 
or an extension § thereof Different 
couplers and a long shaft are supplied 
permitting almost any mechanical ar- 
rangement. For sets where there is in- 
sufficient room behind the tuner, a spe- 
cial sprocket and chain can be used as 
in Fig. 8B, and the motor and drive 
shaft can be mounted either above, be- 
low, or at the side of the tuner. It is 
necessary to note the channel position 
of the tuner shaft and to set the 
coupler or sprocket to get the cor- 
responding channel indication at the 
remote unit. 

The Sentinel remote-control unit is 
furnished complete with cable, motor, 
and all hardware and even includes a 
drill for the tuner shaft locking pin. 
Two different couplers, shafts, bearing 
brackets, and sprockets are supplied, 
allowing the service technician to 
mount and arrange the motor assembly 
in any convenient way 

Servicing 

Defects in most remote-control sys- 
tems are easily separated from the 
conventional troubles due to the TV 
receiver itself, because in every in- 
stance it is possible to operate the set 
without the remote features. Once the 
trouble has been definitely located in 
the remote-control system it is also 
relatively simple to determine in which 
circuit it is. If the tuner switching 
does not perform properly, the volume 
control obviously need not be checked. 
There is, however, one important point 
which is the same in practically every 
system. This is the common ground 


return lead. Be sure to check its path 
through with an ohmmeter, especially 
if the remote control does not work 
properly on any control. 

In general, it is possible to divide all 
defects in remote contro] devices into 
the following categories: 

Broken wire or bad insulation. 

Contact troubles 

Poor lubrication (sticky shafts, de- 
tents, or relays). 

Burned- out motors, relays, or sole- 
noids. 

Broken mechanical parts 
stripped, shaft worn, etc.) 

In the case of the Zenith “Flash- 
Matic” system, there are no control 
wires from the user to the set, and this 
eliminates the first category, but there 
could be defective control amplifiers, 
photocells, and other parts. Trouble- 
shooting this systern is not confined to 
a mechanical check and continuity 
measurements, and the manufacturer's 
data must be followed carefully. Spe- 
cial consideration must be given to the 
photocells and their sensitivity adjust- 
ment 

Broken wires and contact troubles 
are usually found by inspection and 
ohmmeter checks. Lubrication troubles 
may result in excessive wear of bear- 
ings or even broken gears, etc. Only 
replacement with the proper part will 
remedy this type of defect. At this 
point it might be mentioned that ordi- 
nary lubricating oil may not be satis- 
factory due to the accumulation of dirt 
and dust plus the heat generated in 
the set. Silicone grease is probably the 
best, but a high grade automobile 
grease is usually satisfactory for shaft 
bearings, cams, and other moving 
parts. Burn-outs in motors, relays, 
or solenoids are often caused by exces- 
sive voltage or current and this may, 
in turn, be caused by some other de- 
fect. Be sure whenever a burn-out of 
this type is encountered, to check the 
various voltages both during warm-up 
and after a few minutes operation. 

Other defects such as wornout po- 
tentiometers, defective switches, etz., 
are so similar to those ordinarily found 
in radio and TV sets that they should 
not cause the experienced TV tech- 
nician any trouble soe 
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Fig. 9. Schematic diagram of the Sentinel remote-control system for all TV sets. 
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TAPE RECORDIN 


By HERMAN BURSTEIN 


HE first two articles in this series 
] covered a broad discussion of tape 

recorders, and a comprehensive anal- 
ysis of tape and its recording charac- 
teristics 

This month we will 
question of recording and playback 
losses and their effect on recordings 
made at the 7.5 ips speed, which is 
more or less the standard for home- 
type tape recorders. 

Fig. 1 shows the frequency response 
obtained at a given tape speed if a tape 
is recorded and played back with a 
high quality head but without equal- 
ization in the preamplifiers. Some of 
the losses responsible for deviation 
from flat response take place in 
recording, while others occur in play- 
back. To a minor extent, these losses 
vary purely with frequency Mostly, 
however, they vary with both frequen- 
cy and tape speed, which is to say 
they vary with the wavelength of the 
induction recorded on the tape. Wave- 
length equals tape speed in ips divided 
by frequency in cycles-per-second. Thus 
a wavelength of .005" represents a fre- 
quency of 15 ke. at 7.5 and a 
frequency of 3 ke. at 15 ips 

The wavelength effect is illustrated 
by the relationship between the two 
curves in Fig. 1, which represent the 
unequalized record-playback response 
of an actual head at 7.5 ips and at 15 
ips Jecause of the 2:1 ratio between 
speeds, each point on the 15 ips curve 
corresponds to a point one octave 
lower (half the frequency) on the 7.5 
For example, the point of 
response is 6 ke. on the 15 
and 3 ke. on the 7.5 


take up the 


Ips 


ips curve 
maximum 
ips curve 
curve 

To the extent that losses vary only 
with wavelength, the 15 ips curve is 
related to the 7.5 ips curve as follows 
Each point the 7.5 ips curve is 
shifted one octave to the right because 
at higher speed a given wavelength 
represents twice as high a frequency 
These shifted points are then raised 
6 db because doubled frequency cor- 
responds to doubled flux velocity in 
playback, and doubled velocity pro- 
duces 6 db more playback output 

For simplicity, the following discus- 
sion is couched in terms of effects ob- 
served at a speed of 7.5 ips. Unless 
specifically indicated to the contrary, 
it should be understood that these ef- 
fects vary with recorded wavelength, 
although for convenience the discua- 
sion speaks in terms of variation with 
frequency. This holds true not only 
1 Wetzel, W. W Review of the Present Status 
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of these losses is important ce 


justments or repairs be 


for this discussion but equally for all 
other effects discussed i this 
in terms of with frequency 

Record Losses: The treble droop in 
Fig. 1 is caused largely by losses that 
take place in recording. Record 
principally due to “demagnetiza 
tion” and “bias erase.’ 

1. Demagnetization. A 
recorded on tape may be 
as a number of magnetic 
the length of half a wave 
Fig. 3 Every bar has a 
and a south pole 


SETS 
variation 


losses 
are 
sine wave 
thought of 
bars, each 
as shown in 
north pole 
With increasing fre- 
quency, the become shorter A 
short bar has less magnetic strength 
because opposite poles tend to cancel 
and this tendency increases as distance 
between poles shrinks. Thus in mag- 
netic recording, as frequency rises and 
distance between poles decreases, the 
canceling effect of opposite poles re- 
duces the magnetic induction on the 
tape. It has been pointed out’ that 


bars 


) <i 
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in playback there is a tendency for 
output of the higher frequencies to be 
restored, but far short of the original 
loss caused by demagnetization. Par 
tial restoration occurs because at short 
wavelengths the core of the playback 
head is able to neutralize opposite 
poles 

2. Bias Brase. Present day tape re- 
cording, as stated in Part 1, applies 
a high-frequency bias current to the 
record head in order to overcome dis 
tortion and raise output. As bias cur 
rent is increased, recorded induction 
rises, but only up to a point. There 
after, induction falls with further in 
crease in bias. This fall occurs in part 
because with increased bias the 
is shifted to a region on its operating 
characteristic (analogous to that of a 
vacuum tube) where the input-output 
8 steep, producing less re- 
corded = induction Moreover 
amounts of bias current exert 
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Fig. 1. The unequal- 
ized record-playback 


characteristic of a 
high quality record. 
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of a perfect playback head. This is discussed in text. 
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Fig. 3. Representation, by means of bar 
magnets, of sine wave recorded on tape. 


ing effect similar to that produced by 
the erase head. Unfortunately, the 
erasure effect is greatest at high fre- 
quencies, probably because at these fre- 
quencies the magnetic flux penetrates 
the tape less deeply. Therefore, in- 
creased bias current results in high 
frequencies being recorded at less 
magnitude than low frequencies. 
While the treble losses produced by 
demagnetization and bias erase vary 
with wavelength, other treble losses 


Fig. 4. 


are purely a function of frequency. The 
latter take place in the record head 
as the result of eddy currents (heat 
losses) and hysteresis in the coil wind- 
ing 

Playback Losses: The bass droop in 
Fig. 1 occurs because the playback 
head is a constant velocity device, as 
explained in Part 1. With decreasing 
frequency the flux velocity of the tape 
declines and so does head output. 

Theoretically, output of the play- 
back head should vary in direct pro- 
portion to frequency, that is, 6 db-per- 
octave. In practice the decline is not 
as perfectly regular as shown in Fig. 
1. At low frequencies the magnetic 
flux extends a relatively great distance 
from the tape, so that the head as a 
whole as well as its gap reacts to the 
flux. The combined reaction produces 
irregularity of response. However, the 
geometry of a_ well-designed head 
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keeps such 
small. 

A slight increase in low-frequency 
output is sometimes an additional re- 
sult of the tendency of the entire head 
to react to magnetic flux. 

The response curves in Fig. 1 would 
rise at about 6 db-per-octave over the 
entire audio range were it not for 
treble losses in record and playback. 
Record losses, which are most respon- 
sible, have already been discussed. The 
principal factor responsible for treble 
loss in playback is the playback head's 
gap length (sometimes called gap 
width; this dimension is parallel to 
tape length). 

The longer the gap, other things be- 
ing equal, the poorer the high-frequen- 
cy response. Modern heads with ex- 
tremely short gaps produce substan- 
tial output to 15 ke. and even beyond 
at 7.5 ips, assuming a tape recorded 
with constant magnetic induction at all 
frequencies. 

Apart from the loss due to gap 
length, the treble losses of a well-de- 
signed playback head are relatively 
slight in the audio range. Roundness 
of the gap edges causes the head to 
have a “magnetic gap length” greater 
than the actual physical gap length, 
thus limiting playback response at the 
treble end. Imperfect linearity of the 
gap’s vertical dimension causes a drop 
in response at the high end. Losses 
due to these two factors vary with 
wavelength. Those that vary purely 
with frequency are, once again, the 
result of eddy currents and hysteresis 
in the playback head. 

The output of an “ideal” playback 
head—one without any losses other 
than due to gap length—is related 
by a mathematica! formula to recorded 
wavelength and gap length. The gap 
length, 4, is “magnetic gap length” 
rather than physical gap length and is 
experimentally ascertained by finding 
the treble frequency at which response 
first drops to a minimum. Wavelength 
is denoted by \. Response is propor- 
tionate to 20 log sin (180° x 4/A), as il- 
lustrated in Fig. 2. 

This formula reveals that maximum 
output occurs when the magnetic gap 
length equals one-half wavelength and 
that output falls to zero when gap 
length equals one full wavelength. 
These important relationships can be 
explained non-mathematically as fol- 
lows. 

In order for a voltage to be induced 
across the windings of the playback 
head, it is not sufficient that there 
merely be changes in magnetic flux 
density as the tape passes the head. It 
is also necessary that at various in- 
stants a magnetic potential (differ- 
ence in flux density and/or polarity) 
exist between the edges of the gap, 
thus, in effect, giving the head a north 
and south pole at these instants. The 
gap scans the passing tape for changes 
in magnetic potential, such changes be- 
ing translated by the head as voltages 
that correspond to audio information. 
The output level of the head is de- 
termined for each wavelength by the 
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irregularity relatively 


maximum magnetic potential that is 
periodically presented to the gap. 

When the playback head scans a 
long wavelength it is periodically con- 
fronted with relatively small magnetic 
potentials because each distance along 
the tape equal to one magnetic gap 
length represents but little difference 
in flux density. However, as wave- 
length decreases (frequency rises), 
greater potentials are presented to the 
gap. If the magnetic gap equals ex- 
actly one-half wavelength there are in- 
stants when, assuming a sine wave, the 
potential at the gap corresponds to the 
difference between the positive and 
negative peaks of the wave, as shown 
in Fig. 4B. Since this is the greatest 
magnetic potential that can exist, 
maximum head output occurs when 
the gap equals one-half wavelength. 

Fig. 4A shows magnetic potentials 
when the magnetic gap equals one- 
quarter wavelength. It can be seen 
that at instants when maximum po- 
tential exists across the gap, this po- 
tential is only half as great as in Fig 
4B. 

When the head scans a wavelength 
exactly equal to gap length, then, as 
shown in Fig. 4C, there is at all times 
a zero difference in magnetic flux at 
each gap edge. Consequently output 
of the playback head is zero. When the 
gap becomes longer than one wave- 
length, output begins to rise again, 
reaching another maximum when the 
magnetic gap is 1% wavelengths long, 
another minimum when it is 2 wave- 
lengths long, etc., as shown in Fig. 2. 
However, this area of operation is of 
no concern to tape recorders used for 
audio reproduction. 

Given physical gap length, a rough 
approximation of the frequency at 
which maximum playback response 
occurs may be obtained by the formula 
F = 8/2G, where F is frequency in cps, 
8S is tape speed in ips, and G is phys- 
ical gap length in fraction of an inch. 
As previously explained, maximum re- 
sponse occurs when é=\/2. For purposes 
of the present approximation, G is sub- 
stituted for 4, so that G=)/2. But 
wavelength equals tape speed divided 
by frequency, or \}=—8/F. Substitut- 
ing, G == 8/2F, Transposing, F = 8/20. 

In actuality, the frequency of maxi- 
mum playback response is less than 
the figure given by this formula be- 
cause magnetic gap length is greater 
than physical gap length, since it is 
impossible to make a gap with ab- 
solutely sharp edges. Also, in practice, 
response tends to fall on the order of 
30 db rather than by an _ infinite 
amount as frequency increases from 
that of maximum response to a fre- 
quency one octave higher. For exam- 
ple, a high quality playback head with 
a physical gap length of .00025” and 
operated at 7.5 ips has maximum out- 
put at 15 ke. according to the equa- 
tion F = 8/2G. Zero output would oc- 
cur at 30 ke. Actually, output may 
reach a maximum at 13.5 ke., drop 30 
db between 13.5 ke. and 27 ke., and 
then rise again. 

The approximate practical limit to 
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useful response is sometimes con- 
sidered to be the frequency at which 
the physical gap equals one-half wave- 
length; in short, the limit is roughly 
F 8/2G. This is so for two reasons 
First, as explained, the actual fre- 
quency of maximum response is some- 
what lower than F in this formula. 
Second, as shown in Fig. 2, within less 
than an octave after the frequency of 
maximum response, playback output 
drops precipitously; consequently re- 
sponse may be carried to a point not 
too far above the actual maximum. 
Thus at a speed of 7.5 ips, using a 
head with a physical gap of .00025", 
the practical limit is in the neighbor- 
hood of 15 ke. At the same speed but 
with a .0005” gap, the limit is about 
75 ke. 

Tape recorders sometimes exhibit a 
playback loss below 50 cps or so ow- 
ing to the “wrap around” effect. This 
occurs when the tape contacts a large 
area of the playback head. Material of 
the head may then adversely affect 
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magnetic coupling between the tape 
and the head gap at very low frequen- 
cies, where the magnetic flux extends 
an appreciable distance from the tape 
The amount of loss depends in part 
upon geometry of the head 

A loss in playback response, espe- 
cially at high frequencies, will result 

(Continued on page 156) 


Fig. 7. Principal factors responsible for losses of a record-playback head operating 
at 7.5 ips. Losses shown are approximate values for the record-playback head rep 
resented in Fig. 1, having a physical gap of only .00015” and operated at .6 ma. The 


gap length loss would be considerably greater for longer gaps. Refer to the article. 
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Adapting the “Ultra-Linear 


Over-all view of the 


“Ultra-Linear” amplifier that 


has been adapted for Tung-Sol 6550's. 


A new high-power output tube, the 6550, will find many 


applications in converting present-day amplifiers and 


in new equipment. Up to 100 watts push-pull can be had. 


INCE its introduction many years 
§ ago, the Williamson amplifier has 
undergone a few design changes to 
further improve its performance. As 
originally described by Williamson, the 
amplifier was a 15-watt unit designed 
for low distortion, uniform output, and 
small phase shift over the entire audio 
range.’ Since the original conception 
of the Williamson amplifier, American 
manufacturers have jumped on the 
bandwagon and today one will find 
many variations of the original circuit. 
Performancewise there is wide varia- 
tion among the different units made in 
this country. One of the circuit im- 
provements made by American manu- 
facturers came with the application of 
“Ultra-Linear”’ operation to the output 
tubes, a mode of operation which dou- 
bled output power and further reduced 
distortion.” This amplifier has been 
widely accepted by audiophiles with 
the result that there are about twenty 
commercial amplifiers on the market 
today which incorporate this design 
feature 
The application of “Ultra-Linear” 
operation to the Williamson-type am- 
plifier increased the output power to 
30 watts using the same type of output 
tubes operating at the same voltages. 
When this circuit was first introduced 
it was immediately noted that the new 
combination provided better sound, 
even at the low volume levels which 
the original amplifier could handle 
This phenomenon has resulted in a new 
evaluation of the power requirements 
of an amplifier as a part of an audio 


system and, in general, it has been ob- 
served that in amplifiers of analogous 
design, the unit of greatest capacity 
will sound best. 

The attainment of high power in 
audio amplifiers has become relatively 
easy and inexpensive due to two fac- 
tors, the increased efficiency of the 
“Ultra-Linear” output circuit and the 
introduction of new output tubes with 
greater power handling capabilities 
One recently introduced tube, the 
Tung-Sol 6550, is particularly adapta- 
ble to output stages of the “Ultra- 
Linear” type and can be used to ad- 
vantage in the “Ultra-Linear” William- 
son circuit to provide an amplifier of 
60-watt capacity having an intermodu- 
lation content at maximum output of 
6/10th of one per-cent. This amplifier 
differs only in a small degree in dimen- 
sions and number of circuit elements 
from its predecessors, and many Wil- 
liamson-type amplifiers can easily be 
modified to take advantage of the im- 
proved performance 


Amplifier Circuit 


An examination of the circuit dia- 
gram reveals the basic Williamson cir- 
cuitry of the first three stages. The 
first two, the input voltage amplifier 
and direct-coupled cathodyne phase 
inverter, are familiar and unchanged 
even with regard to tube type, the 
6SN7. The driver stage also remains 
a 6SN7, with but one change. Individ- 
ual cathode resistors have been added 
to provide a slight amount of local 
feedback in order to improve the loop 


By HERBERT |. KEROES 


Acro Products Company 


feedback phase characteristics and in- 
crease the stability margin of the am- 
plifier 

The output stage is coupled to the 
driver through a capacity 
network which provides conventional 
RC coupling at signal frequencies and 
an attenuated direct coupling at sub- 
sonic frequencies. This again intro- 
duces an improved low-frequency phase 
characteristic which the sta- 
bility margin of the amplifier. The use 
of this combined RC and direct cou- 
pling is made possible by the choice of 
fixed bias operation of the output tubes 
whereby the required negative bias is 
obtained from a separate bias supply. 
The fixed bias supply consists of Ts, a 
6.3 volt, 1 amp. filament transformer; 
a 50 ma. selenium rectifier SR,; 
tor Rw»; and electrolytic capacitors, Cu 
and Cs 

In order to reduce hum to a mini- 
mum in preamplifiers that are to be 
powered from the main amplifier, a 
positive bias has been applied to the 
heater line through resistors Re, Ra, 
and capacitor, C.. If a separately pow- 
ered preamplifier is to be this 
network can be eliminated, together 
with the hum balancing potentiometer 
Rw, and the centertap of the 6.3 volt 
winding on the power transformer T’; 
can be grounded. “B plus” voltage for 
operation of the preamplifier can be 
taken either from point X or Y depend- 
ing on the preamp to be used 


"Ultra-Linear” Output Stage 


The “Ultra-Linear” type of output 
stage is characterized by output tubes 
of the tetrode type with the screens of 
the tubes connected to taps equally 
positioned about the centertap of the 
output transformer. The operation of 
the stage can most readily be under- 
stood by the following considerations: 
first, if the screen of an output tube is 
connected to the plate, the tube func- 
tions as a triode, and the plate char- 
acteristic curves are concave upward. 
Secondly, if the screen is connected to 
“B plus,” the tube operates as a tet- 
rode, and the plate characteristic 
curves are concave downward. If, how- 
ever, the screen is connected to a tap 
on the primary of the output trans- 
former, a type of operation is obtained 
midway between triode and tetrode. 
Depending upon the type of output 
tube used, the tap can be chosen to 
result in an almost linear set of plate 
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resis- 


used, 


characteristic curves, and this mode of 
operation has been termed “Ultra- 
Linear.” It has been determined ex- 
perimentally that the best operating 
point for the 6550 is with the tap lo- 
cated at 40% of the primary turns. 

“Ultra-Linear” operation of an out- 
put stage has sometimes been described 
as the application of negative feedback 
to the screen grids of the output tubes. 
If this concept is used to explain the 
operation, it should be noted that the 
feedback is of the power type rather 
than the more usual voltage or current 
feedback, and power is supplied to the 
screen grids over the operating cycle 
It can be demonstrated mathematically 
that when power feedback is applied 
to the screen grid of a tube, the linear- 
ity of the plate characteristic curves 
can be improved over and above the 
amount normally to be expected by a 
consideration of voltage feedback only." 

The output transformer is an Acro- 
sound TO-330. This transformer is 
ideally suited for the 6550 tubes, pro- 
viding the correct impedance match for 
maximum power and lowest distortion, 
and primary taps located at 40° of 
the total winding. The frequency re- 
sponse of the TO-330 is flat + 1 db 
from 10 cps to over 100 ke., thereby 
providing the necessary low phase shift 
over the audio range for best feedback 
stability and faithful transient re- 
sponse. The halves of the primary 
winding are tightly coupled to make 
available a full 60 watts of output over 
the entire audio range 20 cps to 20 ke 
Although the nominal rating of the 
transformer is 50 watts at 20 cps, no 
difficulty was experienced in obtaining 
full undistorted output at the low fre- 
quency extreme. Too much emphasis 
cannot be placed on the fact that an 
amplifier cannot be better than its out- 
put transformer irrespective of the cir- 
cuit used. This component serves many 
functions in a feedback amplifier as 
well as providing an impedance match 
between the output stage and the 
speaker. However, all of the necessary 
conditions can be met by a propitious 
choice of design and this unit can, in 
fact, be improved in certain perform- 
ance categories, for example, band- 
width over and above the circuit with 
which it is associated 


Feedback Stability 


In a feedback amplifier it is always 
desirable to maintain a maximum 
amount of feedback stability in order 
to assure complete stability under all 
conditions of output power level and 
output load. The degree of stability of 
a feedback amplifier is generally rated 
in terms of stability margin, meaning 
the amount of additional feedback in 
db that can be added before the ampli- 
fier becomes unstable and oscillates. 
This design figure is usually taken 
under conditions of rated resistive out- 
put load. However, loudspeakers are 
not constant resistance devices, but 
present to the amplifier an impedance 
containing a large reactive component 
over a good portion of their operating 
range. Moreover, in the band outside 
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Power Output 


Frequency Response 

Intermodulation Distortion (60 and 
3000 «ps mixed 4:1. equiv. sine 
wave power) 

Square-Wave Response 


Feedback Stability Margin 
Damping Factor 
Sensitivity 


60 watts @ 1000 cps; within * .5 db of | ke. level 
@ 60 watts over range 20 cps to 30 ke. 

+1 db @ 1 watt, 2 cps to 220 ke. 

10 wattse—.07%,; 
18%: 
watts—.60°, 

Rise time on 20 ke. 
20 kc.—none observed: ripple on 20 kc.—-approx. 
1%; droop on 20 cps-—5%, 

80 db below rated output 


1.3 volts r.m.s. for full output 


20 watts—.10%; 30 wattse— 
40 watts—.25°,; 50 wattse—.40%; 60 


2 microseconds: overshoot on 


Table 1. 


of the range of the speaker, the im- 
pedance may be almost completely re- 
active. It is desirable, therefore, to 
have a stability margin of 6 db or more 
to assure complete stability 

The stability characteristics of a 
feedback amplifier are associated with 
the bandwidth and phase shift charac- 
teristics of the amplifier circuit and 
output transformer, and there are sev- 
eral choices available to the designer 
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Performance characteristics of the converted “Ultra-Linear” amp'ifier. 


to increase the stability of a given 
amplifier. First, bandwidth may be 
traded for stability. In this procedure 
loss networks are added to shape the 
amplifier curve so that the 
response of the amplifier falls off by 
the amount of feedback plus the sta- 
bility margin before the phase of the 
feedback voltage becomes regenerative, 
Secondly, gain within the useful band 
may be traded for stability. In this 
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Pp diagram of the 60-watt version of “Ulira-Linear” Williamson. 
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Ri, Re—10,000 ohm, Yq w. res. 

Rr-—I megohm, , w. res. 

Ry—470 ohm, Vy w. res. 

Rs, Re—22,000 ohm, 1 w. res. (matched +1%) 

Re—47 000 ohm, 1 w. res. 

Rr—33,000 ohm, 1 w. res. 

Re—22,000 ohm, 1 w. res. 

Rie, Rir—470,000 ohm, Vy w. res. 

Ra—470 ohm, Vy w. res. 

Ria, Rig—220 ohm, Vy w. res. 

Ru, Ru—47000 ohm, 2 ww. res. 
+1%) 

Re, Ru—470,000 ohm, Vy &. res. 
£1%) 

Ru, Ree—47000 ohm, Yy w. res. 
t1%) 

Rei:—10,000 ohm, linear taper pot 

Re, Res, Revr—100,000 ohm, VY, w. res. 

Ruy, Revr—1000 ohm, Vy w. res. 

Ree—2500 ohm, 3 w. res. 

Ree—15 000 ohm, VY, w. res. 


(matched 
(matched 


(matched 


v3 (ve 


Ree 18,000 ohm, Vy w. res. 

Ree-—100 ohm wirewound pot 

Cr—47 wuld. ceramic capacitor 

CeCeCir—20/ 20/20 pid. 4350 vv. elec. capac 
for 

Cy, Ca, Ca, Co—.25 ahd, O00 +. capacitor 

Cr—.1 pfd., 400 +. capacitor 

Cs, Cu—10 pfd., 600 +. oil or elec. capacitor 

Cua, Cu-—20 afd., 150 +. elec. capacitor 

Tr—Output trans. (Acrosound TO.330, see 
text) 

Ter—Power trans. 400-0-400 +. @ 200 may; 
Sv». @ 2 amps; 6.3 +. @ F amps. 

Te—Fil. trans., 6.3 +. @ 1 amp. 

CHer-—4 hy., 200 ma. filter choke 

Sr—S psd. switch 

Fr—S amp. line fuse 

Pe, Fe-—Ve amp. cathode fuse 

SRr—30 ma. selenium rectifier 

Vi, Ve—6SN7 tube 

Vs, Ve-—6550 tube (Tung-Sol) 

Ve—SVIGA tube 


procedure local feedback may be added 
to stages within the amplifier in order 
to reduce their contribution to the 
phase shift. Thirdly, the bandwidth of 
the stages may be extended by the use 
of certain design techniques, and the 
phase shift correspondingly reduced 

The first method is subject to the 
criticism that it restricts the amplifier 
band reducing the rise time with re- 
gard to square wave response and, in 
this manner, affects the fidelity of 
transient reproduction. The first and 
third methods may be combined; the 
bandwidth increased and then loss net- 
works added 

An appreciable increase in the band- 
width of the amplifier described has 
been achieved by the use of the TO-330 
transformer. The response of the am- 
plifier, with feedback, is flat to over 
200 ke. An adequate stability margin 
of 10 db has been maintained by the 
use of methods two and three. A small 
amount of degeneration has been added 
to the driver stage by the inclusion of 
individual cathode resistors. The sub- 
sonic bandwidth has been extended and 
shaped by the addition of the 470,700 
ohm coupling resistors Ry and Ry. With 
these added resistors the bias devel- 
oped on the grids of the output tubes 
is partially dependent on the voltage 
developed at the plates of the driver 
tubes, and a plate current balancing 
control has been added to the output 
stage. The procedure of balancing plate 
current has been facilitated by indi- 
vidually fusing the output tube cath- 
odes. To check plate current the fuse 
is removed, The fuse clip serves as a 
convenient tie point for the connection 
of a milliammeter 


Construction of the Amplifier 


The amplifier can be constructed on 
a chassis 8” x 12” x 3”. A careful ar- 
rangement of parts permits direct 
point-to-point wiring of the stages and 
a short, direct feedback connection be- 
tween the output transformer and the 
first stage. The axiom for wiring am- 
plifier stages is to have leads as short 


and direct as possible. It is desirable 
to twist filament leads; also leads to 
the power switch and preamp power 
connector. A neater job will usually 
result if filament, switch, and power 
supply circuits are wired first, then 
“B plus” circuits, then signal circuits 
less the coupling capacitors. The cou- 
pling capacitors are added last, and 
since these are generally large, they 
may be looped over the space from 
stage-to-stage. The coupling capacitors 
to the output stage can terminate on 
pin No. 6 of the 6550 sockets, since this 
pin is not a tube connection and can be 
used as a tie point 

Care should be taken when wiring 
the output transformer to see that the 
proper color coding is observed for the 
primary leads. Make certain that the 
tracer leads are connected to the out- 
put tube that is energized from the 
cathode of the phase inverter. If these 
leads are incorrectly connected the 
amplifier will motorboat when it is 
turned on. Correct phasing can be re- 
stored by either reversing the trans- 
former leads or by reversing the con- 
nections of the coupling capacitors at 
the phase inverter section of the first 
tube 

The total cathode current per output 
tube will run about 75 ma. with a plate 
supply voltage of 425 volts and a grid 
bias voltage of minus 48 volts. If the 
cathode current differs considerably 
from this figure, it may be advisable 
to change the value of R» until normal 
bias and plate current is obtained. 


Conversion of Existing Amplifiers 


It will occur to many that their Wil- 
liamsons may be converted to take ad- 
vantage of the increased power output 
offered by the 6550 tube by simply 
adding a few extra components and 
changing the output transformer. One 
precaution should be taken, however, 
against overloading the power trans- 
former. The plate current drain of the 
output stage has been increased from 
the 100 ma. drain of the usual KT-66 
tubes to 150 ma., and a power trans- 


Underchassis view of amplifier. Note the point-to-point wiring of circuit. 


rial’ 


former that is operating close to 
maximum rating will not be able to 
supply the additional drain. Many power 
transformers will, however, be able to 
take it, and one should not rush to 
replace the transformer if it feels hot 
in service. A safe operating tempera- 
ture for this component is 140 degrees 
F. which is an uncomfortable tempera- 
ature to the hand. However, if the 
power transformer ran at an uncome- 
fortable temperature before conversion, 
it should be replaced 


Performance 


The measured performance figures 
of the amplifier are given in Table 1. 
The frequency response at low output 
levels is flat from 2 cps to 220 kc. Maxi- 
mum power of 60 watts is delivered at 
all frequencies between 20 cps and 30 
ke. The square wave response at 20 
cps shows 5% droop, and at 20 kc. the 
square wave is clean with no overshoot 
and a rise time of 2 microseconds. The 
intermodulation figures are particular- 
ly good, being only 0.15°% at 30 watts 
and 0.6% at 60 watts, for a combina- 
tion frequency of 60 and 3000 cps, 
mixed 4:1, 

Much has been written about am- 
plifier testing and on the interpreta- 
tion of test However, the 
deeper one goes into the field of am- 
plifier design, the more apparent it be- 
comes that the best test instrument is 
the human ear with music supplying 
the signal source. Unfortunately, the 
ear cannot supply a numerical rating 
of merit, but only a comparison of 
“better” or “not as good.” The ampli- 
fier described in this article has been 
subjected to comparative listening 
tests with both the older “U!tra-Linear” 
Williamson using KT-66's and with 
other good amplifiers. Listeners were 
generally agreed that this amplifier had 
many points of superiority 

The relative importance of the power 
amplifier in a high-fidelity system has 
always been a controversial subject. 
There are those who maintain that a 
low power amplifier of 5 watts or so 
is adequate for good reproduction and 
qualify this by the indisputable state- 
ment that the average sound power re- 
quired for good room volume is no 
greater than this figure. Others state 
that a moderately good power ampli- 
fier is a much more perfect device than 
other elements of the reproducing sys- 
tem, in particular phono pickups and 
speakers. Both of schools of 
thought fail to recognize basic 
facts relating to requirements imposed 
upon the power amplifier. In the first 
case, although average room volume 
may require only a few watts, peak 
powers may exceed the average by 10 
times or more, and it is the fidelity 
with which these peaks are reproduced 
that contribute to the feeling of pres- 
ence. With regard to the second point, 
it is true that there is still room for 
improvement in pickups and speakers, 
however, any additional contribution 
to intermodulation distortion in the 

(Continued on page 136) 
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FM Multiplexing 


A New Approach 


to Stereophonic Sound 


TEREOPHONIC FM—a significant 
§ step toward greater realism in the 

reproduction of sound—is no longer 
a matter of technical development but 
of devising a satisfactory economic in- 
ducement for FM stations to provide 
this service. 

Multiplex transmission, which en- 
ables an FM station to broadcast one 
or more “subchannels” simultaneously 
with the main audio channel, has been 
perfected to the degree necessary to 
win FCC sanction. This year, effective 
July 1, the FCC gave approval to FM 
stations wishing to go on a multiplex 
basis 

Already some of the largest FM 
stations in the country have installed 
or ordered multiplex equipment Al- 
though there may be some experimen- 
tal stereophonic broadcasts at the out- 
set, the subchannels will initially be 
used essentially for commercial serv- 
ices to paying subscribers. Such serv- 
ices consist most commonly of music 
devoid of advertising which is beamed 
to restaurants, hotels, offices, factories, 
etc Similar nwsic programs inter- 
spersed with announcements are di- 
rected to stores, transit line passengers, 
and other special audiences 

Current plans, however, do not 
ignore the home audience If these 
plans materialize, multiplex will en- 
able the home listener to hear the two 
channels of a stereophonic program by 
tuning in just one station Present 
stereophonic broadcasts, conducted a 
few hours a week by several stations, 
rely on joint use of the FM and AM 
transmitters of these stations. Since 
AM is usually the weak sister, recep- 
tion is often marred by static, limited 
frequency response, co-channel inter- 
ference, fading, and other defects of 
AM. Multiplex makes possible stereo- 
phonic reception coupled with the 
blessings of FM. 

At the same time, it may develop 
that stereophonic broadcasts to the 
home will be on a “pay-listen” basis in 
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order to make it economically feasible 
for FM stations to offer this service 
One possibility, in line with the present 
thinking of a leading multiplex devel- 
oper and manufacturer, is that fixed- 
frequency adapters, readily attached to 
regular FM tuners of suitable design, 
will be leased or sold by FM stations 
to home subscribers, and that these 
adapters will be operable only by 
means of control cards sold to sub 
scribers on a monthly or annual basis 


Brief History of Multiplex 


The name of the late Major Edwin 
H. Armstrong figures prominently in 
the development of multiplex as well 
as single-channel FM. His experiments 
in 1934, 1939-40, and after the war pro 
duced basic concepts concerning modu- 
lation that are reflected in today’s 
multiplex equipment 

After World War II, several com 
panies and independent research lab- 
oratories undertook similar investiga- 
tions, which at first focussed largely 
upon the problem of transmitting 
facsimile signals via the multiplex 
method without impairing the quality 
of the audio channel as received by 
conventional FM tuners in general use 
Success in facsimile 
eventually led to solution of the prob- 
lem of broadcasting two audio chan- 
nels on a single frequency without 
crossmodulation between channels and 
with a high signal-to-noise ratio 

In 1950 W. S. Halstead, head of Mul- 
tiplex Development Corporation, pub- 
lically demonstrated the first multiplex 
transmission of two independent music 
sources by a single FM station. He 
also presented the first stereophonic 
broadcasts by a single FM station. Two 
spaced microphones were used to pick 
up an instrumental trio at experi- 
mental Station KE2XKH, operated by 
MDC. Although frequency response of 
the subchannel was, at that time, lim- 
ited to 8000 cps, observers ajudged the 
demonstration a decided success, In 
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1953 Major Armstrong and his re- 
search group at Columbia University 
demonstrated his multiplex system be- 
fore the Radio Club of America. How- 
ever, whereas MDC’s multiplex system 
did not interfere with main channel 
reception by conventional FM tuners, 
Major Armstrong's method required 
special tuners for main channel recep- 
tion. 

Following its two-channel demon- 
strations in 1950, MDC filed applica- 
tion with the FCC requesting authori- 
zation for the use of multiplex by FM 
stations. By the time authorization ar- 
rived in 1955, MDC in conjunction with 
Crosby Laboratories had developed 
equipment permitting high-fidelity ster- 
eophonic broadcasting. It had also suc- 
ceeded in transmitting two or more 
subchannels on a single carrier, al- 
though frequency response is limited 
to 8000 cps or less when more than one 
subcarrier is used. The equipment de- 
veloped by MDC is being commercially 
promoted and sold by Multiplex Serv- 
ices Corporation. The latter has en- 
trusted manufacture of the equipment 
to two firms well known for quality of 
product, Gates Radio, which is making 
the transmitting equipment, and 
Browning Laboratories, which is mak- 
ing F'M tuners, multiplex adapters, and 
other receiving equipment to MSC 
specifications. 


Benefits to the Home Audience 


Technical specifications for MSO's 
equipment spell performance consist- 
ent with the highest standards of audio 
reproduction. Two-channel transmission 
(main channel and one subchannel) 
can cover the full audio range of 50- 
15,000 eps on each channel, although 
an 8000 eps cut-off is generally used 
for background music and similar pro- 
grams. The signal-to-noise ratio on 
the subchannel is about 55 db, which 


is substantially better than an AM 
tuner can produce and compares favor- 
ably with present ratios for the major- 
ity of standard FM tuners now in use. 
The signal-to-noise ratio on the main 
channel is considerably better than 60 
db. At full modulation, harmonic and 
intermodulation distortion are kept be- 
low 1.5% on the subchannel and below 
5% on the main channel. 

If stereophonic reception is brought 
into the home on a subscription basis, 
the listener may expect benefits even 
on single-channel sound in the way of 
a variety of choices as to what he may 
hear. Fig. 1 illustrates MSC’s present 
thinking as to the choices offered a 
home listener via a “Multicast” adapter 
attached to his regular FM tuner. At 
the bottom of the adapter would be 
five push-buttons, marked from left to 
right “main channel program,” “stereo- 
phonic program,” “subchannel music 
only,” “subchannel music-news-time,” 
and “subchannel news-time only.” If 
the listener wishes to hear the main 
channel, he would push button 1, which 
gives him the program he would nor- 
mally hear on his regular FM tuner. 
However, if he wishes a special multi- 
plex program devoid of announce- 
ments, he may push button 3. If a 
stereophonic program is on the air, he 
would push button 2, assuming he has 
an amplifier and speaker for each of 
the two channels. An FM station might 
very well provide different or more 
extensive musical programming on the 
subchannel, in which event button 4 
may suit the listener’s preference. In 
case the latest news or time checks are 
wanted, button 5 would bring in such 
fare at regular two or three minute 
intervals, between musical selections. 

Under a subscription plan it is ex- 
pected that FM stations would be in 
financial position to provide the latest 
and best in high quality programs, fea- 


Fig. 1. A proposed multiplex adapter for use in home installations. The 
selector switches, Nos. 1 through 5, are actually in the form of pvsh-buttons. 
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turing high-fidelity stereophonic tapes. 
A paying system is also expected to 
provide FM broadcasters with the rev- 
enue which will enable them to in- 
crease the number and quality of live 
music broadcasts. 

Even though it. may not reach the 
home for some time, multiplex may 
nevertheless prove a boon to the high- 
fidelity audience by providing FM sta- 
tions with the revenue needed to im- 
prove the extent and quality of FM 
programs. It is hoped that multiplex 
will help lift the FM industry out of its 
economic doldrums by enabling sta- 
tions to offer subscription services for 
the first time or to expand their exist- 
ing services of this kind. An improve- 
ment in the fortunes cf FM broadcast- 
ers should be good news to the high- 
fidelity public, which has been appre- 
hensively watching the number of com- 
mercial FM stations dwindle over the 
last few years instead of grow as an- 
ticipated. It stands to reason that the 
number and quality of FM programs 
are likely to rise if FM station owners 
find their lot a profitable one 


The Subscription Proposal 


Of course it cannot be said for cer- 
tain that stereophonic FM will be 
made available to the home audience 
only on a subscription basis. However, 
since this is a strong possibility, it is 
worth presenting some detail on MSC's 
subscription proposal 

As previously indicated, MSC yisual- 
izes sale or rental of an adapter for 
regular FM tuners of suitable type, the 
adapter being operated by means of a 
control card sold to the listener on an 
annual, monthly, weekly, or similar 
basis. Whereas anyone could tune in 
the main channel on a standard tuner, 
the subchannel and choices of program 
material transmitted on the subchan- 
nel would be heard only via the adapt- 
er by inserting the control card, as in- 
dicated in Fig. 1. Volume controls at 
the left and right of the adapter would 
contro! gain on each channel 

To discourage pirating of programs 
by unauthorized listeners, a multicast 
program would send out an intrusion 
signal on the subchannel! during inter- 
vals between musical selections. This 
could take the form of squeals, dis- 
tortion, or other annoying sound or it 
could be in the nature of a repeated 
announcement that unauthorized re- 
ception of the subchannel is a violation 
of the law and subject to criminal 
prosecution under Section 605 of the 
Federal Communications Act pertain- 
ing to private communications. The 
control card would enable the adapter 
to remove the intrusion signal. 

To permit removal of the intrusion 
signal by authorized adapters, the 
transmitter would send out a series of 
“security” code pulses at ultrasonic 
frequencies (frequencies above the au- 
dio range). Accompanying these pulses 
would be random decoy pulses intended 
to confuse “pirates” and cause faulty 
operation of illegally operated adapt- 
ers. The control card shown in Fig. 1 
would cause proper contacts to be 
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made in the adapter at a designated 
time so as to permit effective reception 
of the code pulses. The neture of the 
code would vary from week to week, 
and possibly from one time of day to 
another. Correspondingly. the punched 
holes would be changed. By the time 
the code could be broken, a new code 
and new card would be in effect. Alto- 
gether, it is felt by MSC that legal 
protection of subchannel transmission, 
complexity of the code system, and 
patents on security control equipment 
will prevent unauthorized subchannel 
reception to any significant degree 

In order to give the subscriber a 
choice as to what he wants to hear on 
the subchannel (buttons 3, 4, 5), the 
transmitter would use methods some- 
what similar to present “beep” control. 
Transmission of ultrasonic control 
signals, filtered out or accepted by the 
adapter according to the button 
pushed, would determine what portion 
of the subchannel program could be 
heard 


How Multiplex Works 


Although multiplex is a_ technical 
feat of a very high order inasmuch as 
it permits several program channels in 
the same radio spectrum space previ- 
ously occupied by one channel, it is not 
difficult to understand, in principle, 
how it works, as depicted by the block 
dagrams of Figs. 2 and 3 

Fig. 2 represents a two-channel mul- 
tiplex transmitter. The main channel 
is designated by squares and rectangles 
and the subchannel by circles In 
essence, the subchannel is added 
through low-level frequency modula- 
tion of the FM main carrier by a sub- 
carrier, which is a ultrasonic signal 
that is-frequency modulated by the 
subchannel program Fig. 2 
assumes a subcarrier of 35 ke 

With the exception of the multiplex 
modulator and the low-pass filter, the 
main channel stages are the same as 
in a conventional FM transmitter. 
However, equipment of special design 
is required for those stages prior to 
the power amplifiers in order to insure 
high quality performance. The purpose 
of the low-pass filter following the 
main channel source is to remove au- 
dio harmonics in the same range as 
the modulated subcarrier and thereby 
eliminate interference on the subchan- 
nel 

As on the main channel, the sub- 
channel program source goes through 
a low-pass filter (to remove harmonics 
above the useful frequency range) and 
a pre-emphasis network, then fre- 
quency modulates a signal of several 
hundred kilocycles. After frequency 
multiplication, the subchannel signal 
goes through a mixer, where it is beat 
down to 35 ke. by a heterodyne oscil- 
lator. This 35 ke. subcarrier then fre- 
quency modulates a submultiple of the 
main carrier frequency (16.3 me. in 
Fig. 2), which has already been modu- 
lated by the main channel audio source 
The main carrier submultiple is also 
modulated by control signals in the 
range of 20-50 ke. which are intro- 
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Fig. 2. Block diagram shows how a two-channel multiplex transmitter works. 


duced between musical selections; as 
previously discussed, these signals are 
intended to prevent unauthorized sub- 
channel reception. From this point, the 
main channel and subchannel travel 
together, going through further fre- 
quency multiplication, power amplifi- 
ers, and the broadcast antenna 

The subcarrier center frequency 
must be at least 20 kc. above the upper 
limit of the audio spectrum (15 ke.) 
so that the modulated subcarrie 
not break into the main channel 
carrier modulation of the main carrier 
is required by the FCC to be at a level 
at least 60 db below audio modulation 
of the main carrier in order to prevent 
audible crosstalk between the two 
channels on regular FM tuners. Where- 
as full modulation of the main carrie 
corresponds to a frequency deviation 
of 75 ke., maximum frequency modula 
tion of the subcarrier is limited to 
about 6 ke. in order to avoid 
modulation between channels. Despite 
these limitations on the extent to 
which the subcarrier modulates and is 
modulated, a signal-to-noise ratio of 55 
db or greater is obtainable in 
channel receiving equipment 
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Fig. 3 represents a multiplex adapter 
attached to a conventional FM tuner 
of “suitable design.” Suitable design 
means wide-band Lf. stages (at 
200 ke.) and a detector with linear re 
sponse to about 40 or 5O ke. The 
adapter utilizes the audio output of 
the tuner prior to de-emphasis, so that 
the 35 ke. subcarrier is not attenuated 
This signal passes through an isolating 
cathode follower and then through a 
filter which accepts only frequencies 
above 20 ke. The signal is amplified, 
limited, detected, and de-emphasized 
as in a regular tuner. For purposes of 
“beep” control and inter- 
fering signals a decoding section 
draws the necessary impulses from a 
limiting stage of the adapter and uses 
them to audio muting 
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The Stereophonic Future 


It is difficult to resist the conclu 
sion that stereophonic FM in the home 
is an inevitable outcome of multiplex, 
although it is a matter of speculation 
how long this will take. Music 
cal, popular, and in-between-—-has a 

(Continued on page 188) 
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Part 1. The invention of the 


“RYOLOT ' ROM ‘te, the 


“speaking machine” by Thos. A. 
Edison. First of a new series of 
articles dealing with the design 
and development of the phonograph. 


By 
OLIVER READ 
Editor, RADIO 6 TELEVISION NEWS 
and 
JAMES RILEY 


IGH-FIDELITY phono recording and reproduction owes 
} its inception to a discovery by Thomas A. Edison who, 

in 1876, hit upon the basic idea that has since resulted 
in the development of the modern phonograph. Edison's 
discovery came at a time when his interest was divided 
and when he was experimenting with all sorts of electrical 
gadgets. Edison always had a flare for “experimenting,” 
but his first real invention took place in 1864 at Indiana- 
polis, Indiana, where he built an automatic telegraph re- 
peater. This was considered the forerunner of numerous 
inventions to follow. His invention of a stock ticker in 
Boston resulted in a payment to Edison of $40,000. With 
this he established a laboratory at Menlo Park and at West 
Orange, New Jersey. 

Unlike the discoveries of Leon Scott and the invention 
of the “Phonautograph” in 1857, which provided a means 
whereby visual records could be made of the vibrations 
appearing on a diaphragm, Edison's discovery, followed by 
a patent application filed in December, 1877, claimed “a 
means for recording permanent characters of the human 
voice and other sounds—-from which characters such sounds 
can be reproduced and rendered audible again at a future 
time.” 

The tremendous importance of Edison's discovery is 
clearly revealed by reading his application for patent filed 
December 24, 1877. It reads in part as follows 

“The invention consists in arranging a plate, diaphragm, 
or other flexible body capable of being vibrated by the 
human voice or other sounds, in conjunction with a ma- 
terial capable of registering the movements of such vibrat- 
ing body by embossing or indenting or altering such ma- 
terial, in such a manner that such register marks will be 
sufficient to cause a second vibrating plate or body to be set 
in motion by them, and thus reproduce the motions of the 
first vibrating body 

“The invention further consists in the various combina- 
tions of mechanism to carry out my invention 

“I have discovered, after a long series of experiments, 
that a diaphragm or other body capable of being set in 
motion by the human voice does not give, except in rare 
instances, superimposed vibrations, as has heretofore been 
supposed, but that each vibration is separate and distinct, 
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and therefore becomes possible to record and reproduce the 
sounds of the human voice 

“In the drawings, Fig. 1 is a vertical section, illustrating 
my invention, and Fig. 2 is a plan of the same 

‘A is a cylinder having a helical indenting-groove cut 
from end to end—say, ten grooves to the inch. Upon this 
is placed the material to be indented, preferably metallic 
foil. This drum or cylinder is secured to a shaft, X, having 
at one end a thread cut with ten threads to the inch, the 
bearing P also having a thread cut in it 

Lisa aii provided with a longitudinal slot, and it is 
rotated by the clockwork at M, or other source of power 

‘The shaft X passes into the tube L, and it is rotated 
by a pin, 2, secured to the shaft, and passing through the 
slot on the tube L, the object of the long slot being to allow 
the shaft X to pass endwise through the center or sup- 
port P by the action of the screw on X. At the same time 
that the cylinder is rotated it passes toward the support O 

B is the speaking-tube or mouthpiece, which may be 
of any desired character, so long as proper slots or holes 
are provided to re-enforce the hissing consonants. Devices 
to effect this object are shown in my application, No. 143, 
filed August 28, 1877. Hence they are not shown or further 
described herein 

“Upon the end of the tube or mouthpiece is a diaphragm 
having an indenting-point of hard material secured to its 
center, and so arranged in relation to the cylinder A that 
the point will be exactly opposite the groove in the cylin- 
der at any position the cylinder may occupy in its forward 
rotary movement 

The speaking-tube is arranged upon a standard, which, 
in practice, I provide with devices for causing the tube to 
approach and recede from the cylinder 

The operation of recording is as follows: The cylinder 
is, by the action of the screw in X, placed adjacent to the 
pillar P, which brings the indenting-point of the diaphragm 
G opposite the first groove on the cylinder, over which is 
placed a sheet of thick metallic foil, paper, or other yield- 
ing material. The tube B is then adjusted toward the 
cylinder until the indenting-point touches the material and 
indents it slightly The clockwork is then set running 
and words spoken in the tube B will cause the diaphragm 
to take up every vibration, and these movements will be 
recorded with surprising accuracy by indentations in the 
foil 

“After the foil on the cylinder has received the required 
indentations, or passed to its full limit toward O, it is made 
to return to P by proper means, and the indented material 
is brought to a position for reproducing and rendering 
audible the sounds that had been made by the person 
speaking into the tube B 

“C is a tube similar to B, except that the diaphragm is 
somewhat lighter and more sensitive, although this is not 
actually necessary. In front of this diaphragm is a light 
spring, D, having a smal! point shorter and finer than the 
indenting-point on the diaphragm of B. This spring and 
point are so arranged as to fall cxactly into the path of all 
the indentations. This spring is connected to the dia- 
phragm F of C by a thread or other substance capable of 
conveying the movements of D. Now, when the cylinder 
is allowed to rotate, the spring D is set in motion by each 
indentation corresponding to its depth and length. This 

(Continued on page 149) 
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Thos. A. Edison sitting beside 
his 1878 model tinfoil machine. 
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EARTS of audio designers were 
H gladdened by Tung-Sol’s announce- 

ment last year of the 6550 pentode, 
filling a long-felt need for an amplifier 
tube in its power class. Previously, 
tubes of this kind commonly used in 
American versions of the Williamson 
circuit did not fill the demand for a 
triode-connected output stage tube 
which could deliver the peak power re- 
quirements of a home installation at 
operating conditions well within the 
tube’s maximum rating. The 6550 is 
rated to deliver 28 watts in the push- 
pull triode connection, which allows a 
safe reserve of power handling capac- 
ity for those who wish to design con- 
servatively even for a large home in- 
stallation. In pentode operation a pair 
of tubes will deliver 100 watts reliably 

Examination of the 6550 tube data 
given in Table 1 shows that the most 
unusual requirement is the large screen 
current swing between “no-load” and 
“full-load” conditions. For operation at 
the 100-watt output ratings, the cur- 
rent swing of 4 to 41 ma. is at the limit 
of what can be handled by VR tubes 
In actual practice it would be unwise 
to use VR tubes because normal varia- 
tions in line voltage to the amplifier 
power supply would very likely shift 
the current swing to a range that could 
not be handled by the VR tubes. Con- 
servative design dictates the use of a 
separate 300-volt supply of good regu- 
lation. If we are to realize the 100-watt 
output at low distortion, a fixed bias 
supply is also required. By now the 
power supply problem alone looks for- 
midable enough, on the grounds of 
complexity and cost, to discourage the 
oe 


7 
- s | 1 
’ 


100-watt project. However, if a single 
power transformer could be obtained 
with all the necessary windings, the 
problem would be relatively simplified 
and much less expensive. Such a trans- 
former is available as the Chicago 
Standard PCR-300, from which both 
screen and bias supplies can be taken 
through taps on the main high-voltage 
winding. The requirement of good regu- 
lation on the screen supply is met by a 
choke-input filter system, which fortu- 
nately happens to provide exactly the 
right voltage 

The same power transformer can be 
used for triode operation if the plate 
supply is changed from capacitor input 
to choke input, reducing the voltage to 
about 475. A unique feature is that a 
d.c, heater supply for a separate pre- 
amplifier can now be obtained from the 
bias supply taps without exceeding 
transformer current ratings 


Pentode Operation 


To make the most of the high power 
output capability of the 6550, pentode 
operation at 600 plate volts along with 
fixed bias would seem sensible. A cir- 
cuit along the lines of that made fa- 
mous by Williamson no doubt would be 
highly satisfactory, but in order not to 
overlook other possibilities, several al- 
ternative circuits were investigated. 

Some public attention has recently 
been focused on the use of push-pull 
feedback from the plates of both out- 
put tubes. If the feedback is applied to 
the driver cathodes, large amounts of 
feedback can be used without danger 
of oscillation. In a two-stage feed- 
back system, oscillation cannot occur 
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because phase shift will not reach the 
180 degrees required for 
Feedback in this case will reduce the 
phase shift as well as amplifier gain 
thus making it easy to apply additional 
feedback around the output trans- 
former and still maintain stability 

Bearing in mind that the distortion 
should be reduced by an amount equal - 
to the feedback factor, it appears that 
an amplifier with lower distortion than 
the Williamson can be built 
greater feedback successfully be 
employed. This rosy outlook will re- 
ceive a stiff jolt when an intermodula- 
tion distortion meter is used to meas- 
ure the results of such designs. Differ- 
ent feedback circuit configurations 
were tried, all taken from both output 
tube plates, and none gave lower dis- 
tortion than when feedback from the 
transformer output winding (4 la Wil- 
liamson) was used alone. The impor- 
tant factor of balance between both 
sides of the push-pull circuit was taken 
into account 

Rather than waste space with a de- 
tailed proof of these facts, let us look 
at the results obtained by a reputable 
manufacturer employing the foregoing 
techniques. A widely advertised ampli- 
fier on today’s market uses push-pull 
feedback from the output tube plates 
plus feedback around the output trans- 
former. The advertisement states that 
36 db of feedback is employed and that 
the intermodulation distortion at full 
output is 1%. Now 36 db feedback is a 
63 times reduction, and the initial am- 
plifier distortion should be reduced 
this much. However, tubes of the 5881 
class used here can have IM distortion 
as low as 4% ' with no feedback. We can 
therefore expect 0.06% IM with feed- 
back. The great discrepancy is due in 
large part simply to the use of the two 
kinds of feedback applied together as 
described, one of which is not wholly 
beneficial. 

An attack on amplifier distortion 
may well be aimed at the output stage 
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alone since by far the most distortion 
is introduced in this unit. Application 
of plate-to-grid feedback will not do, 
because aside from the question of 
whether or not distortion is materially 
reduced, we cannot tolerate reduction 
of the a.c. grid circuit impedance to the 
low values which will result with the 
50,000-ohm maximum d.c. resistance 
specified by the manufacturer in this 
service. A more attractive method is 
to use a tertiary winding in series 
with the cathodes. This circuit, face- 
tiously dubbed “super - ultralinear” 
by Williamson, has not enjoyed the 
popularity in this country that it de- 
serves. With it, distortion levels lower 
than those obtained with triodes can 
readily be obtained.’ The feedback used 
is 100% effective in reducing distortion 
and furthermore is fully compatible 
with feedback applied around the out- 
put winding. There is, however, a price 
to be paid. The driving voltage re- 
quired on the output stage grid will be 
increased by the feedback factor. Since 
tubes customarily used as drivers are 
already called upon to deliver a volt- 
age swing which approaches the limit 
to be expected for low distortion, we 
will reach a limit on the amount of 
feedback that can be judiciously ap- 
plied. A further limiting factor acting 
against developing a high driving volt- 
age is the low value of grid resistance 
required in this service. Hence the 
6SN7 is ruled out and, on the basis of 
test results, the 5687 was selected. To 
secure the greatest possible voltage 
output at the lowest distortion, it is 


advisable to use the full plate supply 


voltage of the 6550's on the 5687. A 
considerable portion of the success of 
this amplifier is attributable to the 
large distortion-free grid driving volt- 
age available from the 5687 tube at 
impedances which suit the 6550 grids. 

To offset the disadvantage of added 
drive requirement we have an unusual 
bonus in the way of distortion reduc- 
tion. Ordinarily, distortion is reduced 
by the feedback factor. That is, if feed- 
back is applied reducing amplifier gain 
by 10 db, the distortion will be re- 
duced 10 db. In the push-pull stage, 
local feedback applied in the manner 
described results in a double reduction 
in distortion. Ten db of gain reduc- 
tion results in 20 db of distortion re- 
duction or, in other words, the dis- 
tortion is reduced by the square of the 
feedback factor and not by just the 
amount of the feedback factor. This 
fact seerns to have been overlooked or 
ignored by some previous writers but 
well deserves emphasis since it is not 
common knowledge. It is probable that 
earlier investigators missed the point 
or failed to detect it because if only a 
small amount of feedback is used, the 
double reduction effect might not be 
recognized, for the square of a small 
number is not much greater than the 
number itself. Matters like push-pull 
imbalance and driver distortion could 
mask small gains in distortion reduc- 
tions. It is not until larger amounts 
of this kind of feedback are applied 
that appreciable gains in distortion re- 
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D.C. Plate Voltage 

D.C. Grid No. 2 Voltage 

D.C. Grid No. | Voltage 

Cathode Resistor 

Peak A.F. Grid-to-Grid Voltage 
Zero Signal Plate Current 

Zero Signal Grid No. 2 Current 
Maximum Signal Plate Current 
Maximum Signal Grid No. 2 Current 
Load Resistance 

Power Output 

Harmonic Distortion 

Maximum Grid Circuit Resistance 


PUSH-PULL AMPLIFIER 
(Values are for two tubes) 


Pentode 


Fixed bias Self bias 
400 400 
275 

—23 


Triode 


450 volts 
volts 


273 
41 
5000 
100 4! 28 watts 
2.5 4 2.5 per-cent 
50 250 250 kilohms 


Table 1. 


duction can be measured to any degree 

The output transformer selected was 
the new Chicago Standard “Super- 
Range” transformer developed espe- 
cially for the 6550's and employing a 
tertiary winding designed to give the 
maximum practical feedback. IM dis- 
tortion using only this type of feedback 


Typical operating characteristics for the Tung-Sol 6550 tube. 


is under one per-cent. A moderate 
amount of feedback added around the 
output transformer will readily bring 
distortion down to levels so low that it 
is on or below the threshold levels which 
a conventional IM distortion meter can 
measure. It was established that 14 
db of outside feedback is sufficient to 


The pentode version of the 100-watt amplifier using the new 6550 tubes. 
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Rr 3300 ohm, Vy w. res. 

Re—680,000 ohm, y w. res. 

Re—270 ohm, Vy w. wirewound res. (IRC Type 
BW.) 

Ry-—47 000 ohm, 1 w. res. 

Re-—12,000 ohm, 1 w. res. 

Re—35000 ohm pot (“Balance Adjustment” ) 

Rr—15,000 ohm, 1 w. res. 

Re, Re—1 megohm, Vy w. res. 

Riw—470 ohm, Vy w. res. 

Ru, Ra-—25 000 ohm, 10 ©. wirewound res. 

Ris, Ru 35 6,000 ohm, Vy w. res. 

Ris, Riue—2700 ohm, Vy w. res. 

Riv—4700 ohm, 2 w. wivewound res. 
Type BW.2) 

Riue—35600 ohm, 1 w. res. 

Ruw—3 300 ohm, 1 w. res. 

Reo, Res, Rew, Ree—68 000 ohm, 2 w. res. 

Riy—4700 ohm, 2 w&. res. 


circ 


Res, Ree—10,000 ohm pot 

Cr-—-.001 pfd., 600 +. mica or ceramic capacitor 

Cr—.01 aid., 600 +. mica or ceramic capacitor 

Cs, Cet abd., 600 +. capacitor 

Cer—350 hd. 25 +. elec. capacitor 

Ce, Cr—075 uid. 1000 +. capacitor 

Co, Co—20 afd., 450 +. elec. capacitor 

Cw, Cu, Ca, Cor—80 aid., 490 +. elec <apactior 

Cu, Cue—50 pid., 150 +. lee. capacitor 

Cu, Co-—20 ald., 450 ¥. elec. capacitor 

CH r—Reactor (Chicago-Standard RC 4400) 

CH, CHe—Reactor (Chicago-Standard RC 
13583) 

Tr Power trans, 1100.740.150 +. @ 100 may 
Sv. @ 6 amps; 6.3 +. @ 5 amps; 6.3 +. @ 
1 amp. (Chicago-Standard PCR.300) 

Tr—Output trans. (Chicago-Stendard “Super 
Range” BO-14) 

SR, SRe-—Seleniom rectifier, 130 + 

Vr—65SN7 tube 

Ve—3687 tube 

Vs, Vem 6550 tube 

Ve, Ve—S5U4 tube 

Vr OX4 tube 


@ 20 ma. 
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Intermodulation distortion of the amplifiers, 60 and 5000 cps, mixed 4:1. 


bring the amplifier distortion down to 
the same order of magnitude as the re- 
sidual of the meter used in these tests, 
i.ec., 1% at 100 watts. Thus the total 
feedback of about 20 db in both sides 
of the push-pull stage brings the net 
feedback to 34 db applied to the whole 
amplifier 

Some attention must be paid to bal- 
ance of the push-pull stages if this 
phenomenally low figure of distortion 
is to be realized. The best way is to ad- 
just the balance control while observ- 
ing either harmonic or IM distortion. 
A second choice is to read a.c. grid 
voltages on the 6550's and adjust the 
balance control for equal amounts on 
each grid. If neither of these methods is 
pogsible it will be sufficiently accurate 
to adjust the balance control to give 
equal resistances in the plate and cath- 
ode of Vi» 

Power output developed by the tubes 
and supplied to the output transformer 
will be 100 watts. Feedback circuit 
losses plus transformer losses will re- 
duce the power supplied to the load to 
about 90 watts. An input level of two 
volts is required for full output 


Triode Operation 


A triode amplifier can be built using 
the same major components as the pen- 
tode-connected amplifier. The power 
and output transformers are admirably 
suited to the triode requirements. By 


using choke input on the high-voltage 
supply, the proper plate voltage will be 
obtained for triode-connected 6550's. 
The screen supply is now no longer 
needed and its components can be dis- 
pensed with. For greatest economy the 
bias supply can also be omitted, and 
self bias used. In this case the power 
output delivered to a load will be 25 
watts. If fixed bias is used, an addi- 
tional plate voltage equal to the bias 
voltage then becomes available, and the 
output will be 30 watts. In either case 
the same low figures of distortion will 
be obtained. Required input level is 1.6 
volts 

Tertiary feedback can also be profit- 
ably employed. However, since the ini- 
tial stage gain is lower than in the case 
of the pentode version, less feedback 
becomes available with the same terti- 
ary winding. Nevertheless it is profit- 
able to use this kind of feedback since 
it alone will reduce amplifier distortion 
to 0.4%, Feedback on both sides of the 
push-pull stage is 7 db and with 14 db 
of feedback added around the output 
transformer, residual distortion is too 
low to be measured. Calculated IM dis- 
tortion is 0.08% and this is borne out 
by examination of the residual oscillo- 
scope trace of IM meter output. These 
figures were obtained by merely bal- 
ancing the drive voltages to the 6550 
grids. If an IM meter is available it is 
possible to get the IM down to about 


The extreme simplicity of the pen'tode amplifier is revealed by th's under. 
chassis view. The power transformer has lugs rather than leads. The PCR. 
300 specified has leads and is suggested herein since it is less expensive. 


0.06% at 25 watts equivalent sine-wave 
output 

These remarkably low figures of dis- 
tortion are due in part to the superla- 
tive output transformer. By using the 
transformer at one-fourth of the out- 
put power capabilities, distortion con- 
tributed by the transformer is virtually 
zero. 


"Ultra-Linear" Operation 


The output transformer used for 
pentode and triode operation also has 
taps for “Ultra-Linear” operation 
placed at the position on the plate 
winding which gives minimum distor- 
tion. The feature of “Ultra-Linear” op- 
eration is that an output power greater 
than that obtained from triodes can be 
obtained at a distortion level interme- 
diate between that of triodes and pen- 
todes without the complication of a 
screen supply. 

It has been experimentally deter- 
mined that small amounts of tertiary 
feedback do not produce any reduction 
of distortion in this case, probably be- 
cause of masking effects of the screen 
feedback. However, sufficient feedback 
is available in this output transformer 
to bring about a four times reduction 
in distortion through use of the tertiary 
winding alone. Addition of 14 db of out- 
side feedback to this 12 db of tertiary 
feedback brings the net amplifier dis- 
tortion to 0.25% IM. Amplifier input 
required is 1.7 volts for full output of 
40 watts sine-wave power using self 
bias on the 6550's and essentially the 
same components and circuitry as for 
the triode version 


Feedback Considerations 


No instability problems will be ex- 
perienced in using tertiary feedback 
since it is applied around only one 
stage. For this reason it is well to use 
as much feedback as possible in this 
position in the circuit. Fortunately it 
turns out that with a given tertiary 
winding, greatest feedback will be ob- 
tained in a pentode stage where it is 
most needed. Fidelity obtained in the 
pentode circuit is very nearly compa- 
rable to that of a triode stage using 
the same transformer. In view of the 
greater power efficiency of pentodes, 
triodes will be the second choice in a 
circuit of this type 

Tertiary feedback has tried 
with other tube types with similar good 
results. It seems that this kind of feed- 
back should find wide application in 
low power amplifiers, where the 
smaller driving voltages required sim- 
plifies the design problem 

To equal the performance of most 
amplifiers on the market, it will not be 
necessary to use feedback around the 
output transformer in addition to ter- 
tiary feedback. But since there are no 
problems peculiar to combining these 
two kinds of feedback, it is a relatively 
simple matter to add outside feedback. 
It should be noted that outside feed- 
back will not be necessary to reduce 
the amplifier output impedance since 
tertiary feedback will take care of that 
matter.” 


been 
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The considerations involved in apply- 
ing feedback around several stages 
seem to be well known but not always 
applied. In simplest terms, the require- 
ment is that all stages except one shall 
have a flat frequency response extend- 
ing well past both ends of the audio- 
frequency spectrum, and that one stage 
shall be rolled off in response at both 
ends of the spectrum. Failure to ob- 
serve these principles in several near- 
copies of the Williamson circuit has 
sometimes resulted in unstable per- 
formance and consequent unjustified 
criticism of the Williamson circuit. The 
greatest error in current practice is to 
ignore the requirement at the high fre- 
quency end where ripest opportunities 
for trouble exist. Conditions of reso- 
nance or near resonance in the output 
transformer at ultrasonic frequencies 
will usually produce the amount of 
phase shift required for oscillation un- 
less steps are taken to reduce ampli- 
fier gain at those frequencies. A very 
simple means of doing this is by a re- 
sistance-capacitance combination intro- 
duced at the plate of V,. (R,-C,). If this 
is omitted, the tube and wiring capaci- 
tances must be trusted to do the job, 
and they may not. 

At the low-frequency end of the 
spectrum the primary shunt inductance 
of the output transformer in series 
with the output tube plate resistance 
furnishes a smooth roll-off. The trouble 
which sometimes arises, manifested by 
motorboating, is due to not carrying 
the amplifier frequency response flat 
for enough below the transformer's 
roll-off frequency. This situation is ag- 
gravated by today’s output transform- 
ers which are designed with the large 
inductance necessary to get low inter- 
modulation distortion. The roll-off fre- 
quency, then, is so low it is incon- 
venient to use interstage coupling net- 
works large enough for the requisite 
frequency response. Requirements for 
low frequency roll-off can be more effi- 
ciently met by tailoring one of the in- 
terstage coupling networks. Either the 
last stage or driver stage input cou- 
pling capacitors can be reduced in size. 
The phase shift introduced will be in 
the opposite direction of that due to 
transformer inductance and will tend 
to offset the latter in a beneficial way. 
Since a low value of grid resistance is 
specified for the 6550's, the logical place 
to use small coupling capacitors is at 
these grids. 

The finished amplifier embodying 
these principles is stable and trouble- 
free. No ringing appears on square- 
wave response. In the pentode-con- 
nected amplifier, frequency response is 
down 3 db at 100 ke. from mid-fre- 
quency response, and down zero db at 
20 cps. This is excluding RC, It is 
wise to include R,-C, to reduce possible 
unwanted signals below the audible 
spectrum. The amplifier will deliver 
fully as much undistorted power at 20 
cps as at mid-frequencies. 

It may occur to the reader that it 
should be possible to use the transfor- 
mer secondary as the feedback wind- 
ing. On output transformers that have 


November, 1955 


POWER RESPONSE-08 
n 


‘ 
~ 


o) 00 


ac 1OnKc 


FREQUENCY-CPS 
Maximum power output of pentode and triode versions of the 100-watt amplifier. 


4, 8, and 16-ohm taps, the center tap of 
the 16-ohm winding is at 4 ohms. If the 
4-ohm tap is grounded, the ends of the 
winding coil could be returned to the 
cathodes of the output stage. This 
reasoning neglects the fact that the 
output winding has a low impedance 
load imposed on it, whereas the terti- 
ary does not. As a result, the voltage 
fed back is unsuitable, especially where 
the load is a loudspeaker with its vary- 
ing resistance and reactance. No simple 
substitute for the tertiary exists 

A choice of a maximum of 14 db 
feedback around the output transfor- 
mer was made for several reasons 
First, that amount is usually sufficient 
to bring distortion below that of most 
amplifiers on the market. Second, if 
more feedback were used, amplifier in- 
put voltage requirements would be 
beyond that which can be obtained at 
low distortion from some preamps. 
Third, instability problems are less 
likely to occur. Tertiary feedback does 
not aggravate the stability problem in 
applying outside feedback, rather it 
eases the problern. Stable operation 
with as much as 40 db outside feedback 
has been obtained by proper attention 
to control of frequency response. 

Current feedback can be more read- 


Triode version of the amplifier. 


ily applied than in conventional ampli- 
fiers. One way of looking at the situa- 
tion is to consider that tertiary feed- 
back reduces amplifier distortion, and 
current feedback around the output 
transformer reduces loudspeaker dis- 
tortion. However, in a general purpose 
or distribution amplifier, current feed- 
back may be undesirable and there- 
fore has been omitted. Those desiring 
it can easily include it by placing an 
adjustable resistor of not more than 
two ohms in series with the output 
winding and returning the cathode of 
Vis to the junction. The negative volt- 
age feedback from the output should 
then be omitted 

Two clear-cut advantages result 
from use of a tertiary winding: an 
amplifier of lower distortion can be 
built, and feedback is more easily ap- 
plied without oscillation troubles. This 
has made it possible to produce an 
amplifier setting a new high standard 
combining features of fidelity, effi- 
ciency, simplicity, and power output 
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Parts not listed herewith are the same 


as those specified for the pentode version shown on page 61 of article. 


Rar 300 ohm, 10 w. ves. 

Res, Reer—220,000 ohm, Vy w. ves. 

Rue 1200 ohm, 1 w. res. 

Rer— 3300 ohm, 2 w, wirewound res (1RC Type 
BW.2) 

Ru, Ree—220 ohm, Vy w. res. 

Cm, Car-—20 phd., 430 +. elec. capacitor 

Cw, Cor—02 whd., 1000 +. capacitor 

SRs, SRe—Selenium rectifier, 130 +. @ 73 ma. 


list accompan pentode version (Page 61). 
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Overall view of the 148.14 mc. trans. 
ceiver. lt can be used in the 2-meter 
amateur band by changing the crystal. 


A Portable 4 


Transmitter-Receiver 
’ for 148 me. 


modulated oscillator type of trans- 

ceiver would be tolerated as a simple 
device for short range v.h.f. communi- 
cations. Postwar communication prac- 
tices have proven that only crystal- 
controlled transmitters provide the 
stability required for use on FCC-as- 
signed channels 

This article describes such a crystal- 
controlled transceiver, designed pri- 
marily for use in the 148.14 me. CAP 
channel, which was installed in a 65 hp. 
Taylorcraft airplane. By the substitu- 
tion of a suitable crystal in the trans- 
mitter, this unit can also be used in 
the 144-to-148 me. amateur band. The 
tuning range of the receiver is from 
143.5 me. to 149 me. The basic trans- 
mitter/receiver chassis, without “A” 
and “B" batteries, weighs less than 
four pounds; it is thus ideally suited 
for portable use 
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m0 day has long passed when the 


case containing three 45-volt “B” bat- 
use in an airplane or 
field portable use, an antenna may be 


in which the transceiver 
The antenna is connected to the set by 
means of conventional coaxial fittings 


the unit weighed slightly less than 18 
pounds including antenna, case, 
and microphone 


Receiver Sensitivity 


approximately 
is more than adequate and 
is limited only 
trical noise generated in the airplane 
or car in which it is installed 
superregenera- 


By J. F. STERNER 
Tube Div., Radio Corporation of America 


A compact, battery-powered 
CAP unit which is suitable 


for 2-meter ham use too. 


tive type, the limiting action which 
takes place in the detector permits re- 
ception through unusually high elec- 
trical noise levels Provided the re- 
ceived signal is a well-modulated voice 
signal, the sensitivity of the set be- 
comes insufficient only when the aver- 
age power of the interfering noise 
signal is greater than that of the re 
ceived carrier Power output of the 
transmitter is adequate for general 
air-to-ground coverage; several signal 
reports have confirmed its perform 
ance over distances up to 50 miles 


Tube Lineup 


Tubes having 6-volt indirectly-heated 
cathodes were chosen for use in the 
transceiver after a careful evaluation 
of their performance, heater input 
plate input, and commercial! availabili- 
ty, as compared with directly-heated 
battery tubes. The advantages of the 
tubes selected are particularly evident 
at frequencies above 75 m« A further 
advantage is that a unit using these 
tubes is readily adaptable for use with 
either 6-volt d.c. or 110-volt a.c. power 
supplies. Total drain on the s”’ supply 
is 35 milliamperes at 135 volts in the 
“Transmit” position and 18 milliam- 
peres at 135 volts in the “Receive’’ po- 
sition. Drain on the “A” supply for 
either position is 0.975 ampere at 6.3 
volts The unit described here has 
been operated from batteries for more 
than 20 hours. The “A” batteries were 
replaced after approximately 18 hours 
of use. The “B” batteries still deliver 
more than 130 volts under transmit 
load; it appears, therefore, that their 
life will be in excess of 30 hours for 
intermittent operation Microphone 
voltage is supplied from a small 3-volt 
battery. Since the microphone drain 
is about 20 milliamperes in the “trans- 
mit” position only, this battery will 
outlast both the “A” and “B” bat- 
teries 


Description of Unit 


The transceiver consists of the r-.f 
Stage of the transmitter, the receiver 
stage, and the audio stage, which 
serves as both the amplifier for the 
receiver and modulator for the r.f 
stage of the transmitter Switching 
from “Transmit” to “Receive” is ac- 
complished by means of a 4-pole, dou- 
ble-throw switch. 

Basically, the transmitter consists of 
a 6AK5 crystal oscillator having a tun- 
ing range from 72 to 75 me., a 6AK5 
frequency doubler, and a 6AK5 powerz 
amplifier Plate modulation to the 
power amplifier is supplied by a 6AK6 
tube 

The receiver consists of a 12AT7 
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Rr—10,000 ohm, YY, w. res. 

Re, Rir—270 ohm, Vy w. res. 

Rs, Ro, Rie—4700 ohm, Vy w. res. 
Ry, Re, Re—47 000 ohm, VY. w. res. 
Rs—180 ohm, Y, w. res. 
Re—1000 ohm 


Ris—1 megohm 
Riy—220,000 ohm, 
Riw—470 ohm, Vy w. res. 
Cy, Ce, Cu, Cu, Cor—1-8 pufd. trimmer (Erie 
Type 2332-10) 
Cr—47 pufd. ceramic capacitor 
Ce—S5 wuld. coramic capacitor 
Cy, Ce, Ca, Cor —470 wufd 
r—15 pufd. ceramic capacitor 
—220 wuld. ceramic capacitor 
a, Cu, Cu, Cu—100 putd. mica capacitor 
, Cor—.25 wid., 200 ¥. paper capacitor 
n—3 pufd. ceramic capacitor 


mica capacitor 


w—33 pufd. mica capacitor 
oo, Cer—13500 paufd 

Cu—1-3 pafd. tuning capacitor (2-plate APC 
type with 250° shaft or Hammarlund Type 
MAC-3 with twe plates removed) 

Co—10 pfd., 25 v. elec 

Cus, Cor—270 pufd. mice capacitor 

Lr—6 t. 2:18 tinned wire wound on Ohmite 2 
megohm, I-watt res. Coil length 19/32" (re- 
sistor 19/32” long, 13/64" dia.) 

Le—9 ¢. 218 tinned wire, Yq" i.d., spacewound 
4" long 

Le—3 ¢t. 218 tinned wire, %q" i.d. spacewound 
V4" long 

Lye—3 «. 220 insulated wire, %q" i.d. Inter- 
wound with low potential end of La. ( Actual 
coupling to be adjusted for maximum excita 

then plece with 
cement) 

Ll 3 ¢. 218 tinned wire 
Yq" long 

ly 1 t. 220 insulated wire, “%q" i.d., Coupled 
to low potential end of Ls. ( Adjust for maxi- 
mum field strength with antenna connected) 

Le—4 t. 218 tinned wire, Yq" i.d., spacewound 
VY," long. Cathode tap 1% ¢ 
tential end 

RFC,, RFCe—!I why. 30 t 
IRC 100,000 ohm, Y, 
3/16” dia.) 

SOr—4-prong plug and socket 

J r—2-cireuit jack (Mallory Type #702B) 


ceramic capacitor 


capacitor 


tion cemented in Duco 


y” i.d., spacewound 


from low po- 


232 wire wound on 
watt res. (%q" long, 


Je—Coaxial connector (Type UG-290/U) 

Xtal-——74.07 me. crystal (Hunt Crystal 
Co., Carlisle, Pa.) 

S:-—-4-pole, da. switch 
Centralab PA-2013) 

Ss, Se—D.p.ss. toggle switch 

CHr—8 hy., 40 ma. choke (Thordarson 
T-20C32 or equiv.) 


Mig 


(Mallory 223242] of 


Type 


Tr Transceiver trans., single and/or 


plate 
mike to grid transformer (Thordarson Type 
T20A03 or equiv.) 

Br—Two 1.5 volt microphone batteries, in series 


for 3 volts (or single 3-volt battery) 


Be—Four 1.5 volt batteries, in series for 6-volt 


fil. supply (RCA Type VS-106) 

Be--Three 45 ». batteries, in series to provide 
135 volts (RCA Type VS$-013) 

Vi, Ve, Ve—OAKS tube 

Ve-—I2ZAT? tube 

Ve—6AKE tube 


65 
+ - $01 
fall ith 
3-6Nd 
ono 


Complete schematic diagram of the crystal-controlled 148.14 CAP transceiver. 
Heater and switching circuits are shown lower right. 


2 meters. 


double triode, one triode section of 
which operates as a grounded-grid am- 
plifier and the other superregen- 
erative detector. No provision is made 
for controlling the volume or the 
amount of regeneration in the detec- 
tor circuit Jecause the grounded-grid 
amplifier isolates the antenna, anten- 
na variations do not affect superregen- 


as a 


amplifier 
when 
position 


eration. The grounded-grid 
also prevents serious radiation 
the unit is in the “Receive” 
No volume control is included because 
the unit is intended for operation in 
areas where the outside level is 
high. The audio output from a pair of 
2000-ohm earphones is_ satisfactory 
even for operation in aircraft 


noise 


Over-all view of transceiver. Complete, it weighs less than 18 pounds. 


Under-chassis view. Although parts are uncrowded, chassis is compact. 
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With a different crystal, unit may be used for 
Note 5S, is on ri. chassis, 5, and SO, are on carrying box. 


The point of superregeneration of the 
detector is preset by means of the tap 
connection to coil Ly. The location of 
this tap point is not critical; when the 
tap is described in the 
parts list, the unit operates with sup- 
ply voltages ranging from 100 to 150 
volts 


adjusted as 
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SERVICING 


APE recorder 
very profitable 
radio service 


servicing can be 
sideline for the T 
technician. ‘Tape 
corder sales are steadily increasing so 
that the service market is consequent- 
ly expanding in proportion. The fact 
that many recorders are relatively high 
in price permits the technician to ob- 
tain adequate remuneration for his 
work--a state of affairs that is not 
often encountered in the field, 
vhere low-cost sets have become com- 
monplace 

In this article 
bles and ser’ 


radio 


representative trou- 
ice procedures will be con- 
sidered rather than the theory of tape 
The information 
presented should permit an intelligent 
technician to cope, with some expect- 
ancy of success, with typical tape re- 
corder troubles 


recorder operation 


Major Troubles 
The easiest trouble to locate is en- 
countered when the motor(s) and am- 
plifier are inoperative with the “off-on” 
switch at the “on” setting. Among the 
possibilities are a blown fuse, open line 
cord or plug, or defective switch. No 
experienced TV-radio technician will 
have any trouble in tracking down de- 
fects of this nature 
When the tape recorder does not re- 
turn the volume control to 
maximum and put your ear to the 
speaker. If some background noise is 
audible in the speaker—or 
markedly audible when the grid of the 
first amplifier is disturbed (by scratch- 
ing it with a wire, for instance!, the 
amplifier and speaker may be ruled out 
as possible sources of the trouble. A 
defect in the head or an 
open in the input circuit, 
should now be 
To test the 


produce, 


becomes 


reproduce 
amplifier 
checked 


amplifier and speaker 


By SOL HELLER 


without removing the tape recorder 
from its cabinet, feed a signal from a 
microphone or phono pickup to the ap- 
propriate input jack of the amplifier 
(Turn the volume control setting down 
far enough to avoid acoustic feedback 
due to the positioning of the 
microphone to the speaker.) If the sig- 
nal (speech or music) can be heard in 
the speaker, the amplifier and speaker 
may be eliminated as possible sources 
If the signal is not heard, 
earphones may be used to 
determine where the signal is being 
lost If the phones detect the sig- 
nal at the output of an inverter stage, 
for instance, but not at the plate of the 
succeeding output stage, trouble in the 
latter is indicated 

If the tape recorder 
but won't record 
may be 


close 


of trouble 
a pair of 


will 
one of the following 
present: the coil of 
the recording head may be open (it is 
assumed that separate heads are used 
for recording and reproducing. If only 
one head is used for both functions, an 


reproduce, 


troubles 


Fig. 1. The instru- 
ment shown here is 
used to measure flut- 
ter and wow caused 
by a faulty tape 
transport system. 


open in the head coil will, of 
cause the inoperative 
on both record and reproduce settings) 
there may be dirt on the face of the 
recording head; the pad 
(when one is present) may not be 
making proper contact with the head, 
or may be worn or damaged; or the 
recording bias voltag« inade- 
quate 

Visual inspection of the recording 
head assembly (see Fig. 3) will quickly 
reveal if the pressure pad is normal in 
appearance and adjustment, or whether 
dirt is present on the head. The record- 
ing bias voltage may next be checked 
with a voltmeter and compared with 
that listed in the manufacturer's serv- 
ice notes. This is the a. 
cy voltage present 

If no trouble is revealed during these 
and related recording 
head should be tried. It is not advis- 
able to make a continuity check of the 
coil in the recording head 
d.c. meter current through the coil will 
magnetize it. When such a test must 
be made, use the highest range of the 
meter and demagnetize the head after 
the test, as described later in this 
article. 

When no erase is present, or erasing 
is incomplete, permitting the old re- 
cording to be audible in the back- 
ground of the new one, one of the fol- 
lowing troubles may be present: the 
coil in the erase head may be defec- 
tive; pressure pads used to keep the 
tape in proper contact with the erase 
head may be worn, damaged, or im- 
properly adjusted; dirt may be present 
on the face of the erase head; or the os- 
cillator tube or circuit (particularly the 
oscillator coil) may not be operating 
properly. It is worth noting that the 
oscillator tube, which often functions 
as a power amplifier as well as an os- 
cillator, may continue doing its duty 
as an amplifier while it is delinquent 
as an oscillator. 
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course, 


recorder to be 


pressure 


may be 


high-frequen- 
across the head 


tests a new 


passage of 


Fig. 2. Those components of the tape transport 
mechanism that come in contact with the tape 


are shown here. 


On many home-type machines, 


these components are enclosed with the record 


and reproduce heads 


under a single cover. 


A very practical guide to the repair and maintenance 


of magnetic tape recorders such as used in the home. 


When a recording has been made at 
an extremely high level, complete 
erase may be difficult or impossible to 
obtain via normal methods. A perma- 
nent magnet may be used in such cases 
to remove the strong magnetic pattern 
present on the tape. Hold the magnet 
over the tape (but don't bring it near 
the heads), with the tape in motion 
Some hiss will be heard if the tape is 
played back when this operation is 
completed. The hiss should disappear 
when the tape is erased once more in 
the tape recorder 

A pronounced hissing noise in the 
background of the desired signal is 
often due to the magnetization of one 
or more of the magnetic heads. When 
the magnetization is very strong, a 
sputtering noise rather than a hiss will 
be audible. Demagnetization of the 
heads, as will be described shortly, will 
test for the source of trouble, as well 
as remedy it 

To determine whether the playback 
or the recording head is responsible for 
the noise, completely erase a tape. To 
eliminate the recording head as a pos- 
sible source of trouble, keep the tape 
from coming into contact with it by 
inserting a shim between the head and 
the tape. Now play back the unre- 
corded tape. If the noise level is ex- 
cessive, the playback head is mag- 
netized. If the noise level is no longer 
excessive, the recording head is mag- 
netized. Of course, this does not ap- 
ply to recorders on which one head is 
used for both recording and playback 

Heads may become permanently 
magnetized not only by coming into 
contact with a magnetized object, such 
as a magnetized tool or a permanent 
magnet, but also because of a compon- 
ent defect in an amplifier, or through 
improper operation of the tape record- 
er. Any condition that tends to send d.c 
current through the 
record head, or 


November, 1955 


reproduce or 
places a large, non- 


head, 
mag- 


record 
Such 


noise 


sinusoidal pulse on the 
will magnetize the head 
netization may cause the level 
to rise as much as 5 to 10 db, and can 
ruin good tapes by partial erasure of 
their high-frequency content. (This is 
particularly disastrous when expensive 
pre-recorded tapes are involved.) 

To avoid magnetizing a head, observe 
the following precautions: 1. Never re- 
move a tube from the recording ampli- 
fier stages while the machine is record- 
ing. 2. Don’t connect or disconnect the 
leads going to the tape recorder input, 
or to the head, while the machine is 
recording 3. Avoid saturating the 
recording amplifier with excessively 
high input signals. 4. Don't test heads 
for continuity with an ohmmeter 

To demagnetize a head, use a unit 
known as a “head demagnetizer.” A 
number of tape recorder manufactur- 
ers make such units. The demagnetiz- 
ing procedure is as follows: Turn the 
“on-off” switch of the tape recorder 
“off.” Bring the tip (or tips) of the 
demagnetizer near the head core, and 
move it up or down the entire length 
of the core three or four times, strad- 
dling the air gap at some time during 
this process. Remove the 
very slowly. 

Only the record and playback heads 
usually require demagnetization; the 
electromagnetic erase head commonly 
demagnetizes itself. If the 
tape guides (see Fig. 2) become mag- 
netized, a procedure that 
just described will demagnetize them 


magnetizer 


capstan or 


similar to 


Distortion and Noise 


In recorders using a permanent mag 
net as well as an electromagnetic erase 
head for erase purposes, an inoperative 
a.c. erase head will hissing 
noise to be audible in the background 
of a recording. Erase may otherwise 
be norma). An improper oscillator sup- 
ply voltage may also be the cause of 


CAaAUSC a 


the noise. To check whether the a.c 
head is defective, hold the tape 
permanent magnet head 
while on “record,” and bring the tap: 
alternately towards and away from the 
a.c. erase head. Now play back the 
tape. If the tape noise is punctuated 
by intervals of silence, the head is not 
defective If the 
stant and the oscillator 
reading is normal, a new a.c. erase head 
should be substituted 

Improper contact between the erase 
head and the tape, due to the presence 
of sludge or dirt on the head 
may cause erasure to be incomplete 
and reduce the signal-to-noise ratio in 
consequence 


eran 


against the 


noise remains con 


bias voltage 


erase 


Excessive noise may be introduced 
when several ground 
points (instead of one) are used in an 
amplifier stage An __ inexperienced 
technician may set up such a condition 
in making component replacements 
Defective tubes and components may 
also introduce noise. Microphonic tubes 
are apt to cause howls 

When the volume of the playback 
signal is weak (and the recording is 
known to be good) check for the fol 
lowing: dirty reproduce head; improper 
positioning of, or defects in, pressure 
pads; tape wound on wrong side (dull 
side of tape should be wound im); de- 
fective reproduce head; improper align 
ment of reproduce head; weak tubes 
low plate or screen voltages in ampli- 
fier stages 

When the playback section is known 
to be good, and the tape recording 
sounds fuzzy, faint, or distorted, the 
trouble may be: no or insufficient high- 
frequency bias to record head; worn 
or dirty pressure pads at record head; 
improper positioning of pressure pads 
dirty or defective record head. An over- 
recorded or under-recorded tape may 
also be the source of such trouble 

(Continued on page 96) 


in some cases 


Fig. 3. Pressure pad and record head 
assembly of the Webster-Electric “Eko 
tape” recorder showing the normal po- 
sition for the pads. If they do not 
press the tape onto the head, various 
types of audio distortion may result. 


PRESSURE 
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Construction details on a well-designed, all-triode unit 


which is right size for the average home audio system. 


cles' he described a 35-watt ampli- 

fier with a novel combination of fea 
tures, namely 100% negative feedback 
around the output transformer and the 
output and driver stages, together with 
sufficient positive feedback around the 
driver stage to cause it to oscillate in 
the absence of the negative feedhack 
That article presented the mathe- 
matical basis of the design and showed 
that the arrangement can lead to a 
very stable amplifier having extremely 
low distortion and approximately zero 
output impedance, These principles 
were a lied to the design of an am- 
plifier using class-A push-pull 300B 
tubes in the output stage and the unit 
was found to develop 37 watts at 2% 
(r.m.s. sum) IM distortion, or 35 watts 
at a distortion limit of 1% 

Two features of this amplifier make 
it somewhat unsuited for average home 
use, The output power of 37 watts is 
far in excess of that required in most 
homes, and the low input impedance 
of the an)plifier necessitates a special 
final stage in the preamplifier with 
which it is to be used. Need seems to 
exist for a smaller amplifier which, 
while retaining the same circuit fea- 
tures, will have a maximum output on 
the order of ten watts, sufficient for 
home systems utilizing all but the most 
inefficient speaker systems. That the 
input impedance should be sufficiently 
high to permit the use of most avail- 
able preamplifiers is a further require- 
ment, 

These objectives have been accom- 


[’: ONE of the author's previous arti- 


plished in the circuit to be described 
here. At the same time, because every 
part of the circuit has been designed 
with a view toward economy of con- 
struction, the new amplifier can be 
made at a cost somewhat than 
comparable Williamson units. That no 
sacrifice in performance has been made 
to economy should be strongly em- 
phasized; nevertheless, the final circuit 
does not contain a single unnecessary 
component 


less 


Design 


The circuit diagram of the complete 
amplifier is shown in Fig. 1. For the 
output stage, tubes of the class in- 
cluding 1614, 5881, KT-66, and 350B 
were selected. Not only are such tubes 
widely available but their characteris- 
tics are so similar that they may be 
used interchangeably with no modifi- 
cation of the remainder of the circuit. 
All of them have a maximum plate dis- 
sipation on the order of 26 watts when 
connected as triodes (with the excep- 
tion of the 350B, for which the dissi- 
pation is 34 watts) The greatest 
power is developed by operating them 
near their maximum ratings A con- 
trol is incorporated into the stage for 
balancing the plate currents of the 
output tubes, but this adjustment has 
a very small effect on hum level 

The output transformer is a Triad 
S-35A, a reasonably-priced component 
of exceptional characteristics. In this 
circuit the full output power of 13 
watts is available from less than 16 
to over 30,000 cps. The entire circuit 


Over-all view 
of the all-triode, 13- 
watt power amplifier chassis. 


has been designed around this trans- 
former; preliminary calculations* seem 
to indicate that a wider frequency re- 
sponse is of no benefit whatever in 
audio amplifiers. As in the earlier 35- 
watt amplifier, the secondary of the 
output transformer is connected in 
balanced fashion, with the 0 and 16- 
ohm taps attached to the 16-ohm 
speaker and the 4-ohm tap grounded 
through the driver bias resistor paral- 
leled with a small capacitor 
The speaker lines are at a small posi- 
tive d.c. potential and must not be 
grounded to the chassis in any man- 
net 

Various output 
in the experimental 
straight pentode and “Ultra-Linear” 
arrangements. Both these circuits in- 
creased the available power output to 
about 18 watts. Both appeared to have 
the common property that while the 
distortion level was quite low if the arn- 
plifier was connected to a load of the 
correct impedance, it objection- 
ably as the load impedance was re- 
duced below ihe correct This 
tendency was not with the 
triode connection; a reduced load re- 
sisiance lowered the maximum power 
output but the distortion at lower 
levels increased only slightly. The 
“Ultra-Linear” output requires 
an output transformer considerably 
more expensive than the one indicated 
in this article and the nominal increase 
of output power does not seem to 
warrant this extra cost 

The output stage is thus quite con- 
ventional; the bypass capacitor across 
the cathode resistor common to the 
output tubes has been eliminated in the 
interest of economy with no measure- 
able adverse effect upon performance. 


RADIO & TELEVISION NEWS 


bypass 
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work, including 


rose 


value 
observed 


stage 


A neon bulb shunting the grids of the 
output tubes limits the input voltage 
and prevents destruction of the tubes 
in the event the speaker leads are ac- 
cidentally shorted together. (Shorting 
the speaker leads together effectively 
removes the negative feedback and 
permits the drivers to oscillate.) Tubes 
like the 5881 are considerably more 
resistant to this type of abuse than the 
300B’s used in the larger amplifier but 
they are nonetheless ruined in less than 
a minute by shorting the speaker lines 
in the absence of the neon-bulb limiter. 

The push-pull driver is a_ single 
2AU7, around which sufficient posi- 
tive feedback is fed to produce oscil- 
lation in the absence of the negative 
feedback. The cathodes of the 12AU7 
are connected directly to the secondary 
of the output transformer, providing 
100% negative feedback, preventing 
oscillation of the drivers, and indeed, 
resulting in an extremely stable am- 
plifier. Output tubes of the heater- 
cathode type bring up several prob- 
lems not encountered with the filament 
type used in the larger amplifier. When 
early models of the present unit were 
turned on, the driver tubes heated up 
much more rapidly than the output 
tubes and oscillation occurred for a few 
moments, until the output tubes 
“caught up.” This oscillation was 
heard as a loud “whoop” in the speaker 

frightening to many listeners A 
great deal of work went into the de- 


sign of the positive-feedback loop to 
eliminate this effect, and it never oc- 
curs in the latest circuit. 

The input stage, which is also the 
inverter, is a dual triode with a large 
common cathode resistor. Signal is fed 
into one grid and the other grid is 
grounded through a capacitor. The out- 
puts from the two plates are very 
closely balanced and have practically 
identical internal resistances. The cir- 
cuit is well balanced and, except for 
the grid connections, completely sym- 
metrical. 60-cps hum created by the 
large heater-to-cathode voltage, and 
120-cps hum from the power supply 
appears in-phase at the two plates and 
is canceled at the transformer. Also, 
because it is quite degenerative, the 
input stage introduces a _ negligible 
amount of distortion 

Modification for push-pull input is 
easily made, and consists of reconnect- 
ing the first stage so that the two in- 
puts are fed to the two grids. This 
means that for push-pull input the grid 
shown grounded in the circuit diagram 
is removed from ground and connected 
to the other side of the input. A dual 
gain control is then required 

During the experimental work on 
early versions of this amplifier, chang- 
ing the input tube was found to have 
a profound effect on the distortion 
The resistances inserted between the 
12AX7 plates and the driver grids 
overcome this tendency and allow re- 


placement of the 12AX7 with no spe- 
cial precautions as to selection. They 
also permit this tube to be lightly 
loaded while at the same time a com- 
paratively low resistance is presented 
to the 12AU7 grids, improving the high- 
frequency response. A grounded tube 
shield will eliminate any tendency of 
the first stage to pick up hum, but the 
shield has been found unnecessary in 
most cases 

A 75,000-ohm potentiometer is em- 
ployed as a gain control in the amplli- 
fier’s input. This resistance is not too 
low for the great majority of pream- 
plifiers if they have an output capaci- 
tor no smaller than 0.25 afd. The use 
of a gain control larger than 100,000 
ohms may result in an increase in hum 
and a loss of high frequencies at cer- 
tain settings, since the input capac- 
itance of the inverter stage is ap- 
preciable 

Because of the symmetry of the am- 
plifier, the power supply can use a 
minimum of filtering without increas- 
ing the hum level. The large amount 
of feedback in the amplifier helps keep 
the hum level quite low even with un- 
balanced output tubes, although badly 
unbalanced tubes decrease the stability 
at low frequencies and in extreme 
cases can cause motorboating 


Construction 
The entire amplifier and power sup- 
ply can be mounted on a 7 by 9 by 2- 


Fig. 1. Schematic of 13-watt amplifier. Parts should not be substituted in construction. 
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R:—73,000 ohm pot 

Re, Rr—I megohm, y w. res. 

Rs, Re, Riz, Rw —100,000 ohm, Vy w. res. 
Re-—680 ohm, , w. res. 

Re—40,000 ohm, y w. low-noise-type res. 

Ra, Re, Rw, Ru—120,000 ohm, Vz, w. res. +35% 
Rus, Rue—1 megohm, Vy w. res. +5% 

Ru, Rir—3 30,000 ohm, Vz w. res. 

Ru—1500 ohm, V2 w. res. 

Rw 15,000 ohm, 5 w. wirewound res. 


Rer—250 ohm, 3 w. wirewound res. 

Ru, Ree—100 ohm, 1 w. res. 

Ree—50 ohm wirewound pot 

Ci, Ca, Cr, Co—01 pfd., 400 +. capacitor 
Ce—.05 uid., 400 ». capacitor 

Ca, Ca, Co, Co—.1 pfd., 400 +. capacitor 


CwCu—40/ 40 pfd., 473 vv. elec 
SiS .p.s4. switch 

PL,» —NE-2 neon lamp 

Ple—6.3 +. pilot lamp 


<apecitor 


Ji, Ja 3 -ctreuit, 1 -cirewit transfer jack (Mallory 
7038) 

Tr Outpui trens., 3000 ohms 4. to 4-48-16 
ohm vc. (Triad $-33A4) 

Te—Power trans, 330-0-3350 +. @ 160 ma; 3 
* @ 3 amps; 6.3 +. ot. @ 5 amps. (Triad 
R-16A) 

Ve 1 2AX7 tube (with shield) 

Ve—12AU7 mbe 

Ve, Ve—S3881 tube (1614, KT-66, or 3508 
could be substitated) 

Ve—3V4G tube 
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Fig. 2. Frequency response of the 13-watt 
“Infinite feedback” amplifier. See text. 
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Fig. 3. Intermodulation distortion of the 
amplifier, 60 and 7000 cps, 4 to | ratio. 


inch chassis if the layout is done care- 
fully. The necessary compactness is 
achieved by mounting components di- 
rectly on the output-tube sockets while 
using a terminal! strip for the first two 
stages. The photographs show the 
completed amplifier and an underchas- 
sis view which clearly illustrates how 
the terminal strip is mounted. The 
terminal strip should be assembled by 
attaching the resistors first, followed 
by the capacitors 

Coupling capacitors of the highest 
quality should be used in constructing 
the amplifier. The writer 
over a dozen units, and in every 
where excessive hum or distortion was 
encountered the trouble could be traced 
to a leaky capacitor which was throw- 
ing the two halves of the amplifier out 
of balance. Except for the few 5‘ 
resistors indicated on the diagram, no 
precision or specially selected or 
matched components are required to 
assure satisfactory performance 

The constructor must be cautioned 
not to change the values of any com- 


made 


case 


has 


ponents in the circuit or to use tubes 
other than those specified. Changes 
very often have an unexpected result; 
for instance, decreasing the size of the 
coupling capacitors between the input 
and driver stages actually causes a 
rise in the bass response and may 
lead to motorboating 

Figs. 2 and 3 show the frequency 
response into a 16-ohm resistive load 
and the r.m.s. sum intermodulation 
distortion at various output levels. An 
input of 0.5 volt is sufficient to drive 
the amplifier to full output. The unit 
shows an output resistance of approxi- 
mately zero ohms over the range of 
audible frequencies, which forces the 
most refractory speaker to behave 
docilely. Although the response is quite 
flat listeners are often impressed with 
what seems to be greater bass re- 
sponse than that attainable with other 
flat amplifiers, and this can be at- 
tributed to the high damping factor 
(by the usual definition, the damping 
factor is infinite). The improvement 
is especially noticeable with woofers 
of low efficiency. 

The amplifier is very 
shows no tendency to 
unless overdriven, to oscillate at any 
frequency or output level, A capac- 
itance of 0.1 wfd. shunted across the 
speaker terminals does not cause any 
oscillation or other evidence of insta- 
bility; this is far in excess of the ca- 
pacitance presented by any speaker 
The entire amplifier can be 
wired in a few hours’ time and no 
special precautions as far as lead dress, 
shielding, or bus bar ground are neces- 
sary if the layout of the experimental 
model! is followed. The noise level of 
several chassis with the inputs shorted 
with the tubes used 
than 2 my 77 
13 watts was never encoun- 
tered. In all the experimental ampli- 
fiers built by the author ground con- 
nections were made to any convenient 
chassis point 


stable and 
motorboat or, 


system 


varied somewhat 
but a value greater 
db below 


Summary 


Since the appearance of the article 
describing the 35-watt unit several 
commercial amplifiers have been de- 
veloped featuring “variable damping 


Under chassis view 
of the 13-watt ampli- 
fier. Layout and lead 
dress is non-criti- 
cal but use of ter- 
minal strip simpli- 
fies construction. 


factor.” The articles describing these 
amplifiers * * draw various conclusions 
as to the damping factor desirable for 
results of the highest quality 

If, instead of the 1-megohm fixed 
positive-feedback resistors in the am- 
plifier described here, a dua! potentiom- 
eter was employed, the output resist- 
ance of the amplifier can be controlled 
within small limits. When the amount 
of positive feedback is reduced the out- 
put resistance increases up to a maxi- 
mum corresponding to a damping fac- 
tor of 4; if the amount of positive 
feedback is increased the output re- 
sistance becomes negative. As the lat- 
ter occurs, however, the stability of 
the amplifier becomes much worse, and 
a damping factor of —1.0 can certain- 
ly not be obtained. 

When the positive feedback is varied 
in either direction from the optimum 
(sufficient to make the driver oscillate 
in the absence of negative feedback) 
the distortion of the amplifier at a 
given ouptut level increases. The in- 


crease is gradual while the 
feedback is 


being 


positive 
lowered On the 


other hand it rises rapidly as the posi- 
tive feedback is increased beyond the 


optimum value 


For 


this reason, the 


use of such a control to obtain nega- 


tive damping factors is not 


couraged 
vised which will, 


to be en- 


No circuit has yet been de- 


at the same time, 


produce a large negative damping fac- 


tor and low-amplifier distortion 


objection does not 


amplifiers in which a control 
vary the 


vided to 


This 
apply, of course, to 
is pro- 


output resistance 


between positive limits 


An amplifier of 
here, 


unfortunately, 


the type described 
will not make a 


five-dollar speaker in a cardboard box 
perform like a two-hundred dollar as- 
sembly in a folded horn. It will try, of 
course, and sometimes the effort be- 
comes so strenuous that oscillation oc- 
curs Such oscillations have 
touched off by overloading the ampli- 
fier during efforts to obtain resound- 
ing bass from tiny speaker enclosures 
Given the amplifier, the remedy in such 
cases lies in either of two directions 
a better speaker system should be in- 
stalled or a filter should be inserted 
before the amplifier to remove the low 
frequencies which the system cannot 
reproduce anyway. Used in conjunction 
with a speaker of comparable quality, 
the amplifier is capable of 
which have, to date, been thoroughly 
pleasing to well over a hundred per- 
and displeasing to only two or 


been 


results 
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AST MONTH we described “Mini- 

l pack #1,” a small power supply 
capable of one per-cent regulation 

over a 75 to 175 volt range. Recently 
a second power supply became 
sary. Rather than borrow voltage from 
another source, “Minipack #2” was de- 
signed to meet the following specifica- 
tions: 150 volts d.c. output at a maxi- 
mum load current of 35 ma; regula- 
tion, better than a VR tube’s three 
per-cent. No transformer was avail- 
able, thus the circuit developed as fol- 
lows. 

The spare parts box contained some 
75 ma. selenium rectifiers and a dual 
10 u#fd., 450 volt electrolytic capacitor 
Voila! These components eliminate the 
transformer shortage! “Minipack #1's” 
electronic regulator circuit filled the 
bill to complete the circuit. Here's 
the story of “Minipack #2.” 


The Circuit 


Fig. 2, the schematic diagram, dem 
onstrates the “Minipack’s” simplicity 
Start with the 117 volt a.c. line cord, 
connected directly to the three tube 
filaments, which are in series The 
filament transformer is eliminated but 
the tubes are illuminated! Continue to 
R,, a 100-ohm, 2-watt carbon resistor 
which prevents inverse peak current 
damage to selenium rectifiers SR,, and 
SR, C,, one half of the dual 10 afd 
450-volt capacitor, works in series with 
line voltage input. This voltage multi- 
plier, being a full-wave rectifier-dou- 
bler, is the only circuit available 
wherein both capacitors have a com- 


neces- 


/4 


Fig. 1. 


mon negative. The scheme allows use 
of the single-can dual the 
can serving the negative 
return 

Essentially, the doubler functions by 
charging C, and C, in parallel and dis- 
charging them in series, and the peak 
output voltage equals 2.82 times the 
r.m.s. line voltage under “no-load 
conditions. “No-load” potential at 
point X measures 285 volts 

Cascade multipliers have poor regu 
lation; with a few ma. load, X drops 
from 285 to 206 volts. Regulated maxi- 
mum d.c. must be than the dou- 
bler’s loaded output to permit well- 
controlled potential within the 150 to 
190 volt region 

The 50B5 gate tubes act as a variable 


capacitor 


as common 


less 


2-5085 “GATE” TUBES 


series 


Top chassis view of the “Minipack #2.” 

lt can be built in a 244" x2%" x5" utility box. 
A miniature "permanent B battery” — 
delivers 145 to 190 volts at 35 milliamperes 


with * 1% regulation yet uses no transformers. 


resistance controlled by the 


12AX7 regulator tube. Action is similar 


to automatic volume control 


in super- 


het receivers. The 12AX7 amplifier con 


trols the gate’s bias 
gate 
the output 
plate current 
a very 
steady 


which varies the 
which controls 
which controls the 12AX7's 
That cycle has 
constant 
voltage 


tubes’ resistance 
and so on 
fast time 
output 


resulting in 
irrespective of 


load fluctuations. The “Minipack's” out 
put 


for 


holds constant at 
25’* variations in 


100 
voltage or 


one volt in 


line 


load resistance 


Resistors R, and R, prevent parasith 


oscillation 


The 50OB5's are parallel 


connected to allow higher current pas 
sage through the gate 


(Continued on page 126) 


Fig. 2. Complete schematic of power supply. The judicious 
selection of tubes eliminates the need for a filament trans 
former since the tubes operate in series across the line. 


2 (2AxK? 
v¥e 


+i- 


KG 


R 
R 
R 
R 
R 
R 
R 
€c 


; 


, Ve—SOBS tube 


100 ohm, 2 w. carbon ves 
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Fig. 1. Under chassis view of receiv- 
er. The batteries are easily replace. 
able although battery life is amaz 
ingly long since drain is low. Subas- 
semblies make for compact construc- 
tion and aid construction simplicity. 


By BRUCE MORRISSETTE 


receiver that will provide reception 

on the FM bands is a “rare bird” in- 
deed but when such a circuit also offers 
reception of the sound portions of TV 
channels 2 through 6, the user has a 
veritable “jewel” of a set. 

The trim, efficient portable to be de- 
scribed will bring in the sound portions 
of channels 2 through 6 as well as the 
entire FM broadcast band of 88-108 me. 
It is calculated to fascinate and enter- 
tain both children and adults. 


A BATTERY-OPERATED portable 


Construction 


An attractive green-and-gray metal 
lunch box, measuring approximately 
6" x8" x3”, is used to house the FM- 
TV portable. This “cabinet” is avail- 
able at any large dime store for about 
a dollar. Holes to clear the antenna 
plug, tuning capacitor shaft, and vol- 
ume control shaft are cut in one end 
of the box while a pattern of holes for 
the speaker opening is drilled in the 
opposite end, A sheet of aluminum or 
steel, 5%" x 11%", is shaped to form a 
chassis to fit the lunch box. Bend up a 
small lip (4") at one end and a 2%” 
panel lip at the other. The chassis bot- 
tom measures exactly 8%" x5%" for 
the box shown, but the builder should, 
of course, check the dimensions of his 
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box before cutting and bending the alu- 
minum sheet. 

Holes to permit the controls to pass 
through the end of the box are cut to 
%” to allow free passage of the shafts. 
Shaft nuts are used only on the inner 
chassis panel holes. These holes meas- 
ure *%". If the chassis is fitted properly 
in the case, in the inverted position 
shown in Fig. 3, mounting screws will 
jut into the free space below the box 
lid and the whole unit will fit snugly 
and have no tendency to rattle when 
the lid is closed 

The “B” batteries are fastened to- 
gethkcr with tape and mounted one on 
top o1 the other with a metal or cloth 
strap. The “A” battery was mounted 
vertically by means of an iron bracket 
which happened to fit a similar 
bracket can easily be fashioned from 
aluminum or other scrap. The little 2” 
PM speaker is a readily available item. 
It will give surprisingly good volume 
and tone. Mount it on two spade bolts 
through the chassis in the position 
shown in Fig. 1. Its small output trans- 
former is mounted below the speaker 
If the builder is unable to secure an out- 
put transformer small enough to fit un- 
der the speaker, space for a larger unit 
may be made by moving the V,-V, sub- 
assembly forward. 


An inexpensive metal lunch box will 
house this compact, easily-built portable. 


The circuit uses standard parts. 


Tuning capacitor C, is a Hammar- 
lund MCD-50-M, but any standard two- 
gang capacitor rated at about 3-35 
epfd.-per-section will work nicely. If 
the unit selected has more than the re- 
quired capacity or if the tuning range 
is greater than needed, remove one or 
two plates from eact and rotor 
section by prying them loose carefully 
with a long-nose pliers. The smaller the 
over-all capacity range, the greater will 
be the bandspread and the greater the 
ease of tuning. 

Battery tubes capable of operating at 
TV and FM frequencies are not plenti- 
ful but the acorn type 957 works fine 
in the required range. Mount the tube 
by joining the two “F—” filament pins 
with a piece of stiff wire. Bend the 
wire downward to form a bracket and 
screw to the chassis. If microphonics 
develop, wedge a piece of sponge rub- 
ber under the tube 

The other tubes are mounted on alu- 
minum subassembly brackets: V. on a 
1%” x 2” high bracket close to the vol- 
ume control and V, and V, on a plate 
2%" x 24” near the speaker. Tie points 
support resistors Rs, Ry, and Re. It is 
important, particularly in wiring the 
first stage, to keep all leads as short as 
possible. When working with high-gain 
stages, oscillation problems arise quite 
frequently and therefore special care 
should be taken when wiring this cir- 
cuit. The disc ceramic capacitors, spec- 
ified in the parts list, are compact and 
inexpensive and of considerable assist- 
ance in eliminating crowding 

Circuit 

The circuit diagram of the receiver 
is given in Fig. 2. The antenna is cou- 
pled through an insulated banana jack 
and a twisted-wire “gimmick” capaci- 
tor to the grid side of the superregener- 
ative coil-and-capacitor combination, 
Li-Cs. Wrap the gimmick wires to- 
gether for about 1% inches. L, is 
formed by winding 12 turns of #18 
enameled wire over any 4” diameter 
shaft, clipping off the turns, soldering 
the ends to the capacitor stator lugs, 
and spacing the turns to a coil length of 
about 1%”. Correct frequency cover- 
age is obtained when L, and C, tune to- 
gether from 58 mc. (channel 2 sound) 
to 108 mc. (high end of the FM band). 
Such frequency-measuring devices as 
signal generators, grid-dip meters, etc., 
are useful but not essential in working 
out the frequency The im- 
portant thing is to be sure the receiver 
tunes throughout the range of available 
TV and FM stations in your locality in 
the channel 2-6 and FM range. This is 
best determined by an on-the-air check 
of the completed receiver. It is simple 
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stator 


coverage 


to make adjustments in L, at any time 

The placement of parts and wiring is 
critical because of the frequencies in- 
volved. Note that the 957 detector tube 
is located on the opposite side of the 
tuning capacitor from L,. Grid lead re- 
sistor R, and capacitor C, connect from 
the 957 grid pin to the stator of C, (grid 
side). A direct wire joins the plate pin 
to the plate side of the C, stator from 
which plate isolating choke RFC, con 
nects to the filter C,-RFC, which elim- 
inates the superregenerative “quench.” 
Audio is developed across plate resistor 
R. and coupled to the first audio ampli 
fier, Ve, through C,. RFC, and C 
rf. from the other filament 
Both RFC, and RFC, small 
commercial high-frequency chokes or 
may be closewound with about 37 turns 
of #30 enameled wire on the bodies of 
diameter 500.000 
onms or more 

R, provides the grid-leak bias for V, 
ind the volume control, R 
tions as a plate resistor for 


keep 
circuits 
may be 


iny 4." resistors of 


also func- 
this tube 
One resistor and one coupling capacitor 
ire saved by this arrangement. The 
center arm of R; leading to the grid of 
V, (through C;) picks up any amount of 
the audio developed across R, from zero 
to maximum 

The V, stage is identical to that of V, 
except for the fixed plate resistor, R, 
Bias for the power output tube, V,, is 
obtained by returning the minus termi- 
nal of B, to the junction of Ry and R 
This gives about 3 fixed 
while the high value grid resistor R 
increases this slightly by grid-leak ac- 
tion when an audio signal is present 
Cy, and Cy are tone-control elements 
which cut down high-fre 
quency response in the small speaker 
Observe that the filament of V, must be 
wired in the parallel manner, with pin 
2 grounded and pins 1 and 7 connected 
together. The “hot” side of all filament 
leads side of switch 8 
which disconnects the tube filaments in 
the “off thus automatically 


volts bias 


excessive 


goes to one 
position 


Fig. 3. Rear view of receiver. 


November, 1955 


NOTE: When 


mounting 


Rr—2.2 megohm, Vy w. res 

Re—27 000 ohm, Vy w. res 

Re— 39,000 ohm, Vy ©. res 

Rs, Rr—10 megohm, 'y ©. res. 

Re—1 megohm volume control (with «witch, 

S,) 
Ro, Re——4.7 megohm, Vy w. res. 
Re—I megohm, ' 


> *. res. 
p——3.3 megohm, Vy w. 
390 ohm, Vy w. res 


—" Gimmick” ? 


approx. 2 wuld... see text) 

47 wuld. coramic capacitor 

Two-gang, 3-33 snfd.-per-sec Capacitor 
(see text) 

Cy, Ca, Cr, Caw, Cu, Coe 
<apactior 


Ca, Ce—.02 wid. dise ceramic capacitor 


O02 wid. dise coramix 


capacitor C 
sure that the frame is grounded to the chassis oe 


4K — 


make 


Ce OO! wid. dise ceramic capacitor 

i 12 +. BIB en. wire, Va" dia, spaced 1%” 
(see text) 

RFC RFCe—Appros. 37 t. BIO en 
3/16” dia. form (see text) 

RFCe—2.5 mhy. 14. choke 

1 1—Miniature output trans 


“we on 


10.000 ohms te 
ve 
BB 67%, volt battery (Eveready 2467 ov 
Burgess XX43) 
Br—1'y volt flashlight cell 
S.p.st. switch (on Ry) 
2” PM speaker (see text) 
Banana jack with insulating washer 
(Amphenol) 
9357 acorn tube 
, Vem US tube 
Vi I V4 tube 


Chassis is bent to fit lunch box. 


Fig. 2. Complete schematic diagram of the 
is frequency sensitive and must be careful 


stopping the flow of “B+” current and 
cutting off all drain on both “A” and 
“B”" batteries 

Some means was required to prevent 
“motorboating” feedback through the 
power supply in the three-stage, high- 
gain amplifier. The best practical solu- 
tion proved to be the use of independ 
ent “B” batteries for V,-V, and V,-V 
This arrangement is less wasteful of 
battery power than it seems. The drain 
on B, is only .15 ma. which means that 


Fig. 4. 


FM.TV sound portable. Antenna length 
ly determined. Parts are all standard. 


the life of B, is practically shelf life 
The drain on B, is 7 ma. Only B, will 
need to be replaced in normal use. The 
‘A” battery should last several months 
and B, and B, up to a year or more with 
moderate use 


Hints on Adjustment 


rhe circuit and parts values for this 
portable deter 
mined by and experiment 
158) 


have been carefully 


design and 


(Continued on page 


Completed receiver housed in an inexpensive metal box. 


ae 


Fig. 1. The RCA model 21T6082 
TV set using the KCS96 chassis. 


For fast servicing in the home and on the 
bench, use the test points described here. 


and-white television receivers have 
totally new chassis which differ 
from previous years’ models. Represen- 
tative of this new, completely restyled 
and refined group in the “Super” 
series is the 21-inch model 21T6082, 
the “Headliner,” shown in Fig. 1. The 
model 21T6082 uses a_ vertically 
mounted KCS96 chassis shown in Fig 
4. Some of the features of this chassis 
include five printed-circuit boards, a 
new synchronization stabilizer circuit, 
and the use of wrapped- 
wire connections 
This receiver includes many test 
points for rapid servicing checks. TP1, 
reached through an opening on the side 
of the tuner (see Fig. 2), is the oscil 
lator injection and r.f. alignment test 
point Oscillator injection voltage, 
measured with a vacuum-tube volt- 
meter should be from 2 volts (mini- 


mum) to 5.5 volts (maximum). The 


Ai: of the new RCA Victor black- 


solderless, 


mixer grid test point, TP2, is used for 
i.f. alignment purposes 

The KRK30OF u.h.f.-v.h.f. tuner, op- 
tional with this receiver, consists of a 
type KRK29H v.hf. section and a 
separate “piggy-back"” u.h.f. section. 
Continuously variable tuning is utilized 
when tuning u.h.f. A simplified “slow- 
fast’ mechanism permits coverage of 
the entire u.hf. television band in as 
little as 2% seconds, yet provides ver- 
nier operation for fine tuning 

The u.hf. tuning control also in- 
cludes the RCA Victor “return without 
retune” feature. This means that, due 
to the operation of the clutch in the 
tuning mechanism, if a u.h.f. channel 
has been tuned in, the channel selec- 
tor switch can be set to any v.hf 
channel and then, when desired, be 
returned to the previous u.h.f. channel 
without the need for retuning the u.h.f 
channel. To service technicians in an 


area where both u.h.f. and v.h-f. sta- 


By J. A. MAY 
RCA Service Company 


est Points 


tions are operating, such a tuning sys- 
tem is of great advantage when check- 
ing or comparing reception 

Five printed-circuit boards are used 
in the KCS96 chassis. These, made up 
as separate units, are designated as 
PC-101, which includes the sound i.f., 
ratio detector, first audio amplifier, 
and audio output; PC-102, three stages 
of picture if. and the second detector; 
PC-103, video amplifier and output, 
a.g.c. rectifier, Ist sync amplifier, and 
the noise cancellation circuit; PC-104 
(shown in Fig. 3B), sync output, ver- 
tical oscillator, and vertical output; 
and PC-105, the horizontal sweep oscil- 
lator and control circuits. Note the 
novel method of showing the layout 
of each printed circuit board used in 
Fig. 3B. The printed boards are shown 
in such a manner that it is possible to 
“see through” the printed board. This 
greatly simplifies circuit tracing and 
locating components 

The individual components that 
make up each printed board should be 
replaced independently, when 
sary. Only extensive damage to the 
printed connecting strips, or breakage 
of the board, would necessitate replace- 
ment of the complete board. When re- 
moving and replacing components, 
every possible precaution should be 
taken to prevent damage to the con- 
necting strips should be 
done with extreme care to prevent ex- 
cess solder from causing shorts If 
one of the connecting strips on the 
printed circuit board is cracked or 
broken, it may be repaired easily. A 
short length of tinned copper wire 


neces- 


Soldering 


Fig. 2. Vd. and optional u.h.t. 
piggy-back tuner used with the KCS 
96 chassis Note the test points. 


cmrveta. 
arch rune 
coves 


Fig. 3. (A). enlarged 


view of wrapped con- 
nection. (B), Print 
ed-wiring schematic. 
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should be placed across the break. The 
joint is th “oldered by flowing solder 
over the Lreak and the length of wire. 
A small soldering iron should be used 
since too much heat may cause a break 
or a short in the copper circuitry. 

Another new feature used in these 
receivers is the wrapped-wire connec- 
tion. These connections consist of six or 
seven turns of wire, tightly machine- 
wrapped around special square studs. 
They are both electrically and mechan- 
ically equal or superior to conventional 
soldered connections and should not be 
considered to require soldering. How- 
ever, when rewiring is necessary, or 
the original tightly wrapped connec- 
tion has once been unwound, conven- 
tional soldering methods must be used 
to replace the connection. An enlarged 
view of a “wire-wrap” solderless con- 
nection is shown in Fig. 3A. 

All check points on this chassis can 
be conveniently reached from the top 
(rear) of the chassis, without remov- 
ing the chassis from the cabinet. By 
inserting a test probe through the 
openings at the printed circuit board 
mounting supports, and through the 
openings where the tubes extend 
through the chassis it is possible to 
measure tube pin voltages. Of course, 
caution must be exercised not to short Fig. 4. View of the KCS96 chassis showing the location of tubes and test points. 
the probe to the chassis while mak- 
ing “B+” measurements. The high together with the other features de The voltage chart, Table 1, provides 
voltage fuse is readily accessible and scribed before, enables rapid, efficient, a reference for locating the most com- 
has a snap-in type mounting which, and convenient servicing mon causes of receiver troubles. —j} 


Table 1. Identification of most useful test points on the RCA chassis with the normal voltage readings for each point. 


CIRCUIT VOLTAGE 
FUNCTION TEST POINT (NO SIGNAL) SERVICE PROCEDURE 


Sound if. ampl. Pin 6 102° If voltage is incorrect, check C,,., (grid coupling) or C,~ (screen by- 
pass) 


Audio output If voltage is incorrect, check C,,.» (screen bypass) or R,,, (cathode 
bias). 


Ist pix if. ampl. | If no voltage, check pin 6; if voltage is normal ait pin 6, check 


transformer winding. 


2nd pix if. ampl. If no voltage, check pin 2; if voltage is normal at pin 2, check 
screen, pin 6; if screen voltage is normal, check translormer 
winding. 


Views 
6AS8 (pentode 3rd pix if. ampl. If voltage is present, check 3rd if, transformer, Ty.«, for shorted 
section) | winding. 


| If no voltage is present, check 4th Lf. transformer, T\., lor open 
winding. li voltage is too high, check for shorted winding. 
View 
6AS8 (diode Pix 2nd detector 

| 


section) 


If voltage is too high, check Tw. 


Video output If voltage is too high, check wiring for short to pin 6. If too low. 
check Rew or Re: (plate “B +). 


| 
Horizontal osc. | If voltage is incorrect, check Ry.Cim (at pin 7). 


If voltage is incorrect, adjust Cin. horiz. drive control, and check 


6BQ6-GTB | Hori. sweep 
Ri (cathode bias). 


output 


| 
*Measure with | megohm., '2-watt resistor in series with probe. 
**At minimum setting of volume control. 


high volt. fuse | 265 
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By BERT WHYTE 


HE recent action of Columbia Records in 

establishing a “Record Club”, brings sharp- 
ly into focus a situation which for some time 
now has been a matter of growing concern 
to the record companies. This has been the 
phenomenal mushrooming of many “record 
clubs”, some of which were the offspring of 
some of the smaller record companies and 
some of which were subsidiaries of well- 
known book clubs. Starting in a modest way 
and attracting little attention at first, these 
clubs have flourished to the extent that some 
of them can afford full page ads in magazines 
like Life and the Saturday Evening Post 
What really jolted the big record companies 
were the fantastic statistics compiled at the 
close of 1954, which showed that these re« 
ord clubs now took a 15 per-cent bite out of 
the over-all record market, and even more 
incredible, they accounted for 35 per-cent of 
total classical record sales! 

Figures like these cannot be ignored and 
Columbia took a deep breath, plunged into 
the club business and thereby set the record 
industry on its ear! Boy, you should hear 
some of the howls! Victor promptly an- 
nounced they would not sponsor any record 
club, stating that this was unfair to the retail 
dealer, who after all is “the bulwark of the 
industry, etc,, etc.” Some of the larger New 
York dealers (who have very little to lose 
since their business is largely mail-order any- 
way) filled The New York Times with ads 
supporting the new club. The smaller deal 
ers, smoke pouring out of their ears, held 
mass meetings protesting the Columbia club 
and demanding that a company representa 
tive meet with them to discuss(?) the mat 
ter. I understand some hapless individual 
was made the sacrificial goat, to what ends, 
I wouldn't know 

Some of the more hot-headed dealers gave 
the entire Columbia catalogue the heave-ho 
and flatly stated that as long as there was a 
Columbia record club, they would not stock 
Columbia records 

In format the Columbia club is much like 
the other clubs. You join by signing up at 
your local record shop (a sop to the dealer 
from Columbia) which entitles you to a free 
record from a prescribed group of recordings 
For every two selections you buy, you get a 
special bonus record free. You do not need to 
buy more than four records per year. The 
records are mailed directly to your home 
(one of the dealers’ pet gripes) 

Sounds like the old familiar pitch, doesn't 
it? What I personally think of this develop 
ment is of littl moment. I neither condemn 
nor condone the Columbia action. It is easy 
enough to see the issues from both 
Columbia contends that their club will stim- 
ulate greater interest in records and that as 
a result more people will visit the record re- 
tailer. Certainly there is some validity in this 
concept. The retailer claims that the club 
will keep customers out of his store, and he 


76 


sides 


will thereby lose sales, especially of the “im- 
pulse” type. His argument would also appear 
to have some merit. On the other hand, the 
dealers have displayed a strange apathy to 
the fact that once a person has signed up for 
the record club st a particular store, the 
dealer receives 20 per-cent of the selling price 
of any records the customer buys at the time 
of joining and any records purchased in the 
future, Irrespective of who is morally right 
or wrong in this hassle, several facts are 
clearly evident for those who want 
them 

First of all, except for the bigger urban 
centers of population, the average record 
customer has not been able to buy his rec- 
ords at a discount. In essence, the Columbia 
club gives these buyers a discount, even if it 
is in the form of records rather than cash 
The second thing that comes to mind is 
who are these people who have joined these 
clubs? 1 feel I am on fairly safe 
ground when I say that these people are out 
side of what is normally considered the rec- 
ord-buying public. These are the people to 
whom the old recor! price of $5.95 was just 
too much for their indulgence, and who 
probably feel that even the present price is 
pegged too high. There are lots of people 
who are not musically trained but “know 
what they like” and who will buy if the 
tariff is not too steep. Who can say what 
particular stimulus prompted their interest 
in classical music? After all, the average 
person is exposed to a great deal of publicity 
about good music these days. Articles in di- 
gest type magazines, the women’s mugazines, 
stories on hi-fi in the Sunday supplements, 
the awareness of new sound quality in the 
stereophonic realism of Cinerama and Cine 
maScope movies, this is only part of the bar- 
rage that has been elevating our cultural level 

Now let's face a few facts squarely in the 
eye-—many people are not musically erudite 
With both good and bad records on the mar 
ket today, they still can’t appreciate the dif 
ference between a Toscanini performance and 
one by Joe Doakes if it bit them (1 do not 
deprecate these people for this, I am merely 
stating fact). It is for our great good that 
so many people have found that, whatever 
motivations are involved, they like to hear 
the Beethoven Sth or the Tchaikovsky 6th, 
etc. Now these people, like any other group, 
can be reached by advertising and be told 
what is good for them and what they should 
buy. That is the function of competitive in 
terests and I leave that to them 

The golden opportunity for Columbia and 
any other equipment manufacturer, if they 
will just take the trouble to see it, is this 
not everyone can be a musicologist, or mu 
sically educated. But God gave everyone a 


to see 


record 


The opinions gupressed in this colurmn are those of 
the reviewer and do not necessarily reflect the views 
or opinions of the editors of the publishers of this 
mage sine 


set of ears and rich or poor, saint or sinner, 
most people hear alike. The only way the 
musically uneducated can judge whether they 
like recording “A” better than recording “B” 
or vice versa is how it sounds to them! Now 
couple an intelligent educational program 
with good quality records, good quality play- 
back. equipment sold at sensible prices and 
you have a huge new market 

In simple language, with liberal use of 
visual aids, people should be educated to the 
whys and wherefores of a diamond stylus, 
the philosophies of separate enclosed speaker 
systems, what an amplier does and why one 
unit must be higher priced than another, 
acoustical considerations in the average home 
or apartment, etc. There is a contention that 
the public is too dumb, not capable of ab- 
sorbing this sort of info, or that they don't 
give a toot. I flatly state that I could go 
into any town you want to name, even the 
legendary “East Podunk”—the synonym for 
hicks with hayseed in their hair—give a lec- 
ture demonstration before the PTA and the 
garden club and the Lions, Kiwanis, Rotary, 
etc., and guarantee a fair percentage of con- 
verts to hi-fi music reproduction. As long as 
people can hear, most can perceive the differ 
ence between what is good and what is bad 
sound, I insist that equipment of reasonable 
hi-fi quality can be manufactured and mer- 
chandised to sell at prices at the same or 
slightly higher levels than presently prevails 
The manufacturer who has the money and 
the courage to follow through on a deal like 
this has a gold mine waiting for him! 

Getting back to the bigtime major label 
record clubs, I say this: like it or not, I 
think they are here to stay and I predict that 
denials or no, other companies will soon be 
in the field. What the ultimate effect on the 
retail dealer will be is hard to say. Let's 
have the pot simmer a while and I'll report 
on this again in a month or two 

Equipment Used This Month: New Pick- 
ering 350Ds cartridge, Pickering arm, Mar- 
aniz preamp, 30-watt McIntosh amplifier, 
Jensen “Imperial” speaker system 


SCHUMAN, WILLIAM 
SYMPHONY #6 

PISTON, WALTER 
SYMPHONY #4 


Philadelphia Orchestra 
Eugene Ormandy. Columbia 
NARTB curve. Price $4.98. 

Every year Columbia issues a spate of re- 
cordings by contemporary American com- 
posers, which I personally find of great inter- 
est. I find much that is musically worth- 
while in this series and much that, admit- 
tedly, is not the most inspired writing and 
even some which is downright pretentious 
In music as in any other field, there is a 
great deal of chaff with the wheat, but good, 
bad, or indifferent the American composer 
deserves to be heard and Columbia is to be 
commended for this effort 

I heartily deplore the attitude displayed by 
certain pseudo-intellectual critics who think 
it is “smart and fashionable” to deprecate 
the works of our composers, in much the 
same way as these critics sneer at the “poor 
musical illiterate” who happens to like Tchai 
kovsky’s “Romeo and Juliet” or the “1812 
Overture”. No one should pay any attention 
to these flatulent pundits—they all have a 
congenital dislike of any red-blooded, pulse- 
pounding music as it makes their ulcers kick 
up and might even blow a gasket in their tin 
ears! Well, now that I have gotten that off 
my chest, I can tell you that this recording 
is one of the most musically interesting and 
sonically exciting of the current crop. Schu- 
man is a vital force in our contenaporary 
musical society and his writing is unique for 
its rhythmic, propulsive drive and its intense 
emotionalism (Continued on page 160) 
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Revolutionary 
New Turntable 
Has Everything 


710-A Stroboscopic Turntable, $125.00° 


New acoustic filtering keeps out ALL interference 


@ New turntable design principle, acoustic filtering, pre- 
vents speaker, building and motor vibrations from ever 
reaching the turntable. This frees record playing from 
distortion found in conventional systems. 


@ Center-gear drive, with torsional filtering, eliminates 
“garbling” of high frequencies which results from the 
flutter inherent in rim drive. 


@ Separate vernier control of each speed allows super- 
exact pitch adjustment. Convenient pushbutton selection 
of 3343, 45 and 78 rpm speeds. 
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Sensational 
FM Performance 
ata 
Best-buy Price 


8 Optical stroboscope for extremely precise speed set- 


tings, even while record is playing 


8 Built-in vibration isolation and pickup arm mounting 
system simplify installation. 


TECHNICAL SPECIFICATIONS 


Rumble more than 60 db below recording level wow and flutter less than 
0.1% built-in slip-clutch permits cueing heavy non-magnetic cast alumi 
num tyntable heavy-duty special induction motor with dynamically balanced 
rotor and extremely low hum field pickup arm mounting board furnished 
with turntable dimensions: 16%” x 1440" « 7 accessory mahogany 
base $14.95" *Slightly higher west of Rockies 


The 311 FM Tuner, $99.95° 


There are NO weak stations with this new tuner 


® Terrific 3-microvolt sensitivity makes distant stations 
sound as clear and strong as those nearby. 


® New wide-band FM design gives super-selectivity, to 
separate stations so close together you would ordinarily 
pass right over them. 


® Wide-band circuitry insures rock-steady, drift-free re- 
cepuion, sO you never need readjust tuning. 


® Automatic gain control always keeps tuner perfectly 
adjusted, no matter how the signal varies. 


TECHNICAL SPECIFICATIONS 
2-megacycie widebend detector 2 stages of full limiting 80 db rejection 
of spurious response from cross-modulation by strong tocal signals low 
impedance output equipped for multiples beautiful accessory case $9.95* 
"Slightly higher west of Rockies 


310 FM BROADCAST MONITOR TUNER 
For perfectionists and connoisseurs, H. H. Scott offers the 
310 FM tuner. High Fidelity Magazine says: The 310 
7 is a tuner that seems as close to perfection as is prac- 
tical at this time The Audio League Report says: “The 
310 is the most sensitive tuner we have yet tested.” Price, 
including case $149.95 East Coast; $157.45 West Coast. 


PIONEERS IN SOUND 
Recognition of leadership includes: First-choice 
rating of amplifiers in the Sarurpay Review Home 
BOOK; amplifier ratings as “finest on the market” 
by Harold Weiler, author of HiGu Fipetity Sim. 
PLIFIED, Medal of Merit at International Sight and 
Sound Exposition. 
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"oa Hi-Fi Questions and Answers 


On instruments? | 


en e , 
on © ate Gpunet > give it a formal definition, high-fidelity is that characteristic of a sound reproducing 


iceman needs more sysiem which enables it to reproduce sound that is, as nearly as ; ible, like the 
than $2,000 worth of riginal sound. The real test of a high-fidelity system is whether or not a listener can 
instruments in order 2! ithout looking, that he is listening to a recording rather than to a “live” orchestra 
to do good work! the listener can easily tell the difference, the system is low in fidelity. A high-fidelity 

But does he? sy would reproduce the sound so authentically that only a trained listener could 


The answer is: werceive the difference 
NOT if he really 
knows about instru- 
ments and how to use What is a “flat” sound system, and why is it desirable? 
them fully and right! 
Actually, it’s read- sound reprodu system is said to be flat if it responds equally well to all of 
ily possible to do good he equencies applied i This is a prerequisite of high-fidelity sound reproduction. 
work with only a he ind system t flat (if it favors some frequencies over other the tuba, violin, 
Basic comparatively few in- r ) ( hestra may id disproportionately loud, Withir 
struments and it's npensate { flatness in one component with anothe 
Electronic easy to put old instru- 
Test ments to new uses. It's 
possible to work lots better 
and faster by knowing ex- 
Instrumenis actly how and where to 
by use instruments And 
here at last is a book that 
Rufus P. Turner really gives the instrument What is a mono-range loudspeaker? 
knowledge of this kind 
254 pages that every radio-TV man, Many sh-lidelity systems use two loudspeakers, one for the zh quencies (the 
171 thus amateur and experimenter weeter i the other for the lows (the woofer), When only ' used for 
Price $4.00 needs “ ill rum of audio frequencies, it is known as a mono-range loudspeaker 


THE BOOK SAVE MONEY! WORK 
BETTER AND FASTER! 
THAT HELPS BASIC ELECTRONIC Hi-fi enthusiasts often talk about spatial distribution of a loudspeaker. What do they 
You TEST INSTRUMENTS is a mean? 
ne complete working guide 
Over 60 types from the old Spatial distribution refers to the directional properties of a louds r. The run-of- 
+++ Save money svandbys to the newest in- the-mill loudspeaker concentrates the high frequencies in a narrow beam along its axis, 
on lastruments struments are fully de- 
scribed Their uses are 
tlearly explained Work- of the loudspeaker will therefore hear the high notes as well a } vs, while a 
do better ‘ 
oes saving test short cuts listener off to 1° le ' } le otes onl ofer-tweeter comb t 
week with Gewe ere chown Clear details ister one si will hear the low notes only. A woo weeter mbination 


tell how to modernize old 
er instruments instruments for new uses mono-range loudspeakers are specifically designed for improved spatial distribution, 
and greater efficiency. 
+++ put old in- Time-saving “tricks” help 
struments toe you get more out of in- 
struments than you may The input stage of a high-gain lifier is shock ted on rubber supports. 


sow Gees have thought possible. And What is the purpose of this arrangement? 


you learn to evaluate in- 
ooo @ | 
odernize strument readings fast and the elements of the tube are loose, sound from the loudspeaker may cause the 


old instruments accurately! 


with exaggerated low-trea 
for a loudspecker which is defi 


while the low frequencies are dispersed over a wider angle. A |li jirectly in front 


generally has a more uniform spatial distribution than a single speaker, although some 


nts to vibrate. This variation of the spacing of the tube elemer ruses the 


GOODBYE TO INSTRUMENT late current to be modulated and results in a howl in the loudspeaker ck mounting 
GUESSWORK! of tl tube base, and the use of sponge rubber or other sound absorbing material 
Here are just a few of the are the tube envelope. isolates the tube from sound waves and ot! vibrations. 
% ' 

instruments covered: Current n addition, the tube should be a selected, low-microphonic type 
& Voltage Meters; Ohmmeters; | 
V-O-M's; V-T Voltmeters; 
Power Meters; Impedance Me- 
ters; Capacitor Checkers; In- —_— What is the purpose of a record compensator? 
ductance Checkers; Orid-dip 
Oscillators; Special-purpose 
Bridges; Oscilloscopes; R-F @ high Th - sssary because the low frequencies are attenuct. md the high 

Test Oscillators; Signal Gen- reaue ‘ ame tn juste Gosendis Rewdenmmaney atte: 
erators; Audio Oscillators: R-F ng ’ wequsasy < 
and A-F Measuring Devices; . ittin 
Signal Tracers; Tube Testers; e1 rd, and high frequency pre-emphasis is used to improve the signal-to-noise ratio 
TV Sweep & Marker Genera- Jecause of lack of standardization and agreement among recordir sien difieenns 


tore; Linearity Pattcrn Gen- 
Meters A ejrees mpensation are required for records manufactured by 


a circuit which boosts the low frequenci« 1 e-emphasizes 


the tting ylus from swinging too far and cutting int r : ves n 


erators; Distortion 
BSquare-Wave Generators rt ex nm, record mpensators are provided with a swit 
and dozens more. Use coupon i 1 108 and permit compensation for records 


10-DAY FREE EXAMINATION 


Mpept RN-115, RINEHART & CO., INC. . 

| 232 Madison Ave., New York 16, N. ¥ 

| Sure, I'm interested in saving on in- When a signal is suddenly app! the % a loudspeaker, the ne does not 
struments, so send Turner's BASIC notin — on ; ete ma ial om . ae 3 : 
ELECTRONICS TEST INSTRUMENTS on ay Vea Ss oe oe . ppiied signal arthe vine ‘ nai is 
10-day approval. In 10 days I will either suddenly re ved, the ne ntinu vibrate (like ning for for ength 
send you $4.00 plus postage or return tir As result of tt . sristics, the reproduced und d s trom the 
book postpaid and owe nothing safecued t cn Wan liatorti ara the 


What is meant by the term “transient distortion” when applied to loudspeakers? 


Name ee wrTTTy r stor brating 1 as the applied signa re. | rcoustic 


Address 


ha ve ' » e t e! t and merge with the 
the sounds robs the reproduction of its clear and crisp qualities 
| City, Zone, State 


| OUTSIDE U8.A.——Priee $4.50, cash with order 
Money refunded & book ts returned tn 10 days 
fee ae cee ee ee es ee ee oe oe ee oe ae ae oe oe oe ed 


RINEHART BOOKS ARE SOLD BY LEADING BOOK 
sTrores 
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Sensational 
New Advance 
in 
AM-FM Tuners 


Dy 


“' Scott 


330 AM-FM (Binaural) Tuner, $169.95" 


ONLY really wide-range AM, plus super-selective FM 


@ Now you can receive the full 10 ke frequency range @ New wide-band FM design gives super-selectivity to 
broadcast by the better AM stations. Entirely new IF and let you separate stations so close together you would 
detector circuits make this possible for the first time. ordinarily pass right over them 

= New AM detector insures distortionless reception even @ Wide-band design insures drift-free reception, 

if stations modulate to 100%. Conventional detectors give 
distorted AM above moderate modulation percentages. 


TECHNICAL SPECIFICATIONS 


FM Section: 3 mv. sensitivity for 20 db quieting 2-megacycle wideband 
Getector BO db rejection of spurious cross-moduletion response by strong 
. . . local signals automatic gain control equipped for multiplex. AM Section 
8 Three-position IF-bandwidth switch for perfect AM sensitivity — 10 kc whistle filter — extended frequency response to 10 

stick antenna output jacks for binaural beautiful accessory 
reception under any signal conditions. s ‘ *Slightly higher west of Rockies 


by 
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Most Complete 
Amplifier Made 


Full 30 Watts 


210-D Dynaural Laboratory Amplifier, $169.95* 


Includes famous DNS — makes worn records sound new again 


8 Complete professional equalizer-preamplifier with mag- ® Special provision for playback af pre-recorded tape 
nificent new 30-watt power amplifier through your 210-D 


® Amazing, patented DNS (dynamic noise suppressor) 8 Continuously variable speaker damping control. 
eliminates record noise and rumble, but without losing 
audible music as fixed filters do 
TECHNICAL SPECIFICATIONS 
® Seven-position record compensator exactly equalizes Input se 3 high-level inputs, 2 low-level phono (magnetic), and one 
practically any record made high-level 5 ’ nstant 4 4d NARTB tape playback curve tre 
quency rest se flat from | ps to 35.001 , adjustable record-distortior 
® Unique features for tape-recording, with three special ae ee Cees hive See Oe Srevereey Comerense-tene intes 
modulation le than 0.25% beautiful accessory case $9.95° 


inputs for recording and monitoring *Slightly higher west of Rockies 
4 ; es » 


Write for FREE BOOKLET 
giving complete details 
on entire H. H. Scott line. 
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show into a cloudy, chilly, Novem- 
ber Sunday afternoon; but he felt 

good real good, he told himself. Mar- 
gie, his One and Only, had callously for- 
saken him this weekend to visit a girl 
friend at the state college; and he had 
just evened the score by seeing a pic- 
ture starring Marilyn Monroe, whom 
Margie disparagingly called “that 
woman” and whose name she would 
scarcely let Barney mention, yet whose 
pictures she somehow never missed 
And, he recalled with deep satisfaction, 
when the blonde star first slithered 
across the screen, his wolf whistle had 
topped the whole chorus. That would 
teach Margie to leave him all alone! 

As he was passing Mac's Service 
Shop he noticed a light back in the 
repair department, and then he saw 
Mac, his employer, standing at the serv- 
ice bench and beckoning him to come 
in 

“Hey, Boss, don't you get enough 
of this sweat-shop during the week?” 
Barney wanted to know as he let him- 
self inside with his key 

“Guess not Mac admitted with a 
slow grin. “The wife is visiting her 
up in Chicago today, and I felt 
rather at loose ends. Finally I decided 
to come down here and do a little play 
ing with the equipment with which we 
have to work all week long; and you 
know something’ I'm getting a big 
kick out of it Takes me back to 
when I was getting started in radio 
when I hardly had time to sleep or eat 
because I was so interested in experi- 
menting. I had almost forgotten how 
much fun it is to work calmly, leisure 
ly, and without interruption with good 
test equipment purely for the 
seeing what you can do with it.” 

“Just exactly what have 
doing?" Barney pressed. 

“For one thing I've been checking 
out the new wide-band scope we got 
a couple of weeks ago and which I have 
not had time to test.” 

“What do you mean ‘checking it out’? 
All you have to do is read the spec 
sheet and you know what it will do.” 
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By JOHN T. FRYE 


BUSMAN’S HOLIDAY 


“Maybe I'm a mean suspicious na- 
ture, but I'm not that trusting. I have 
to put an instrument through a whole 
series of stiff tests and be thoroughly 
familiar with what it can and cannot 
do before I am willing to let it take 
its place with our other trusted test 
instruments and be content to rely on 
what it tells me.” 

“What kind of 
on the scope?” 

“First I checked the sensitivity and 
the accuracy of the stepped attenuator 
With a 1000 cycle signal from the audio 
generator and with the a.c. v.t.v.m. right 
across the vertical input terminals, I 
adjusted the output of the generator 
until I had exactly one inch of vertical 
deflection on the screen and then I 
saw that .024 volt r.m.s. was present 
across the input terminals. This meant 
the sensitivity was one millivolt better 
than the 25 millivolts-per-inch claimed. 
Next I set the stepped attenuator to 
the X10 position and increased the in- 
put voltage to .24 volt. The trace was 
still one inch high. Setting the at- 
tenuator to the X100 position and in- 
creasing the generator output to 2.4 
volts produced the same one inch of 
deflection; so the stepped attenuator 
was proved very accurate. A similar 
sensitivity test of the horizontal ampli- 
flier established that this 
slightly better than its rating.” 

“What else did you test? 

“Well, next I decided to check the 
vertical amplifier for linearity. To do 
this I set the step attenuator to the 
X10 position and adjusted the fine at- 
tenuator so that exactly one volt from 
the signal generator produced one inch 
of deflection on the screen. Then I in- 
creased the generator output to one 
and one-half volts and noted the trace 
increased to one and one-half inches 
Two volts produced a two-inch trace; 
two and a half volts came very close 
to producing a _ two-and-a-half-inch 
trace; but three volts produced a trace 
only 2.6 inches long; and four volts 
extended the trace just barely beyond 
three inches.’ 

“How 


tests did you make 


too, was 


TT) 


come * 


“The positive peaks are be'ne short- 
ened by the clipping action of one or 
more of the amplifier tubes. If you 
merely observe a sine wave and keer 
increasing the trace until flattening of 
the positive peaks is evident, you might 
think the amplifier was linear up to 
about four inches of deflection, for it 
is pretty hard to see the slight flatten 
ing of the peak curve; but with this 
other test clearly see that 
the linearity of the amplifier falls o1 
rapidly as it is required to produce a 
deflection than 
a half inches in height 

“That's pretty bad, isn't it?” 

“Not as long as you remember the 
limitation is there. A two-and-a-half 
inch-high trace is plenty large 
for easy viewing, and really 
waveform distortion will not be present 
if the trace goes up to three or three 
and a half inches. However, when you 
are using the step attenuator and the 
calibrated peak-to-peak voltages furn- 
ished by the scope to measure peak 
to-peak voltages of waveforms, you 
should arrange so the trace being 
measured does not exceed two inches 
in height for maximum accuracy.” 

“Maybe something's wrong with the 
scope.” 

“I thought of that, too, but when I 
read in the instruction book that posi- 
tive peak flattening was to be expected 
at around four inches of deflection, I 
gave up the idea. You see the design of a 
highly-sensitive, broadband, linear am- 
plifier is no easy job, for improving 
any one of these features is almost 
certain to degrade one or both of the 
other two. As a consequence, 
amplifiers are always a compromise 
In order to extend this one to five 
megacycles and beyond in bandwidth 
while retaining the high 25 millivolts- 
per-inch sensitivity, it 
to restrict the maximum linear de- 
flection. This is very commonly the 
Some broadband scopes have a 
mask to insure that a waveform being 
observed is kept within prescribed 
vertical limits. Other manufac- 
turers simply mention that linear ver- 
tical deflection cannot be expected be- 
yond stated limits.” 

“How did you check the bandwidth?” 

“Two ways: first I square 
waves of various frequencies through 
the vertical amplifier and observed 
the waveforms for tilt, overshoot, 
rounded 
with standard square-wave 
procedures The amplifier 
mighty good with these tests 
square-wave does not go 
high enough in frequency to provide a 
really severe test of the extended high 
frequency limit of the scope amplifier 
in this fashion; so I next ran the r-.f 
signal generator into the vertical input 
with the peak-to-peak probe of the 
v.tv.m,. being measure the 
voltage delivered to the input termi- 
nals. While this input held at a 
constant value with the attenuator of 
the signal generator, I varied the fre- 
128) 
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Anniversary Vibrator*—and you'll see 


f pen a look inside the Mallory 25th 


why it’s so free of mechanical hum. The 
vibrator mechanism “floats” in a bell shaped 
rubber liner. Noise produ ed by the vibrating element just doesn’t 


have a chance of getting to the case or mounting plug 


That's not all. The rubber cup at the plug end also “floats” in 
ploce ... never touches the can at more than one pom*\ ven 


the leads are designe d to minimize transmitted noise 


The net result is the quietest-running vibrator vou've ever seen 
. or heard. Ite mechanical hum is actually less than the elec 
trical noise emitted by the ape akers of most auto radio sets. And 


it costs no more than previous Mallory models 


On every vibrator replacement job, treat your customers to the 
quietest performance on the market. Check your stock today 


-- and call your local Mallory distributor for quick delivery. 


MALLorY 


CAPACITORS * CONTROLS + VIBRATORS + SWITCHES + RESISTORS 
RECTIFIERS © POWER SUPPLIES « FILTERS + MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS. 


P. R. MALLORY &2 CO. inc., INDIANAPOLIS 6, INDIANA 


*Pat. Pending 


the answer to all is P-S-E 


Now you can buy a speaker and never 
worry about it becoming obsolete 

or improve your present speaker or sys- 
tem without discarding what you have 


P+S*E (University’s Progressive Speaker 
Expansion plan) is the most revolution- 
ary concept in speaker history. 


University speaker components, enclo- 
sures and networks have been so uniquely 
designed that it is possible to start an 
excellent basic system, at low cost, and 
add to it later—while enjoying immediate 
listening satisfaction. 


P+S*E makes it possible to build up to 
a great variety of magnificent sounding 
systems in successive, Inexpensive stages 
regardless of budget or space limitations. 


A complete selection of speakers and 
components enables you to build (or 
have assembled for you) a system to 
suit your musical taste or hearing re- 
quirements. 


You owe it to yourself to learn what 
P+S*E can do for you. 


Simplified, easy to follow instructions 
called TECHNIGRAMS are available free. 
Fill out and mail coupon immediately 
for further information, 


LOUDSPEAKERS, INC. desk is 
80 South Kensico Avenue, White Plains, N.Y. 
Piease send me further details 
{] | have @ speaker I'd like to keep, 
I'd like to start from scratch 
| have a system I'd like to improve 
[J] | custom-bulld systems for resale, 


NAME 
ADORESS 


A NEW 
IN-CIRCUIT 
CAPACITOR 

LEAKAGE 

TESTER 


A recent discovery about capacitor leakage resistance 


is the basis for the Simpson model 383 capacitor tester. 


C APACITOR leakage resistance is dif- 
ferent from other types of resist- 

The former is unstable, i.e., it 
be made to change its value by 
subjecting it to a pulse of voltage. This 
principle is used in the new Simpson 
Electric Company model 383 capacitor 
leakage tester to detect deteriorating 


ance 
can 


| capacitors without disconnecting them 


from the circuit. The tester will de- 
tect a leaky capacitor even when it is 
shunted by a low value of circuit re- 
sistance 

Fig. 1 is the schematic diagram of 
the in-circuit capacitor leakage tester. 
The type 2050 tube is a thyratron in 


| which the control-grid bias determines 


the point at which the tube will fire, 


| and the actual firing is effected by the 


plate voltage. When the function switch 
(comprised of three sections ganged to- 
gether) is in the “test” position, high 


| voltage is fed to the plate of the thyra- 


tron. This voltage builds up to the firing 


| potential at which time the thyratron 


fires, sending a large pulse of voltage 


| across the 600 ohm resistor in its plate 


| circuit 


and into the test circuit 


Fig. 1. 


The meter is protected by the two 
bypass capacitors which also integrate 
the pulse to obtain a faster rise time 
This pulse is then applied across the 
capacitor under test. Since the leak- 
age resistance of a defective capacitor 
varies with the voltage across the ca- 
pacitor, the meter will indicate a vary- 
ing resistance in the external circuit 

In the “meter adjust” position, the 
meter is adjusted to the static charac- 
teristics of the circuit an internal 
battery voltage 

Although this instrument is designed 
to check paper, mica, and ceramic ca- 
pacitors ranging from 1 sg#fd. to .25 
ufd., it can also detect intermittent re- 
sistors, transformer leakage from wind- 
ing to core, and similar effects. This 
instrument will not check electrolytic 
capacitors, nor will it give a 
leakage indication when the unit under 
test is shunted by a 

When testing parallel or series net- 
works of capacitors mixed with resist- 
the amount of meter deflection 
across each capacitor will tell whether 
it is good or bad eh 


via 


positive 


coil 


ors, 


Schematic diagram of the Simpson mode! 383 in-circult capacitance tester. 
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FOR THE E Ani ELECTRONICS INDU 


WORLD'S LEADING 
MANUFACTURER 


AMATEUR 
RADIO 


i 
~_ RADIO & TV 


SERVICEMEN 


THE 


INDUSTRIAL 
LABORATORIES 


OF ELECTRONIC 


V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest 
selling VTVM. Features peak-to-peak scales—etched metal 
circuit board—1% precision resistors—full wave rectifier and 
AC input circuit—reads rms and peak-to-peak AC, DC, and 


ohms. 


O-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest 
selling oscilloscope kit, and the most successful oscilloscope 
in history. Designed especially for color and black-and- 
white TV service work. Its 5 megacycle bandwidth and new 
500 Ke sweep generator readily qualify it for laboratory 
applications. Features easy-to-assemble etched metal cir- 
cuit board construction 


mmivs... 


TRAINING 
SCHOOLS 


WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world's larg- 
est selling hi fi preamplifier kit. Features complete equal- 
ization, 5 separate switch-selected inputs with individual 
pre-set level controls, beautiful modern appearance, high- 


quality components. 


HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose 
from at prices ranging from $16.95 to $59.75. Power output 


range from 7 to 25 watts 


DX-100 TRANSMITTER: A 100 watt phone and CW ham trans- 
mitter, offering the greatest dollar value available in the 
ham radio field today 


Greatest Dollar Value Through Factory-To- You Selling! 


soa FIBATIKITS case cove vou axe 


OF THESE DISTINCTIVE ADVANTAGES! 


» The Most Complete Construction Manuals for Easy Assembly. 


> Originality 
Field. 


of Design—Developed Through Pioneering in the Kit Instrument 


>» Greatest Dollar Value—Finest Quality with Real Economy. 


Direct Contact with Manufacturer 


-Lower Price, Guaranteed Performance. 


Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 


Performance. 


High Quality Standard Components for Long-Life Service. 


HEATH COMPANY °°’ 


1955 


diary 


rom, Ine 


BENTON HARBOR 15, MICHIGAN 


Oo Steadhhie *ICHED circuit 


COLOR-TV 


5° OSCILLOSCOPE KIT 


This deluxe quality oscilloscope has proven itself through 
thousands of operating hours in service shops and labora- 
tories. Features the best in components—and the best in 
circuit design 

Features amplifier response to 5 Me for color TV work, 
and employs the radically new sweep circuit to provide 
stable operation up to 500,000 cps. In addition, etched metal, 
pre-wired circuit boards cut assembly time almost in half, 
and permit a level of circuit stability never before achieved 
in an oscilloscope of this type 

Vertical amplifiers flat within 42 db —5 db from 2 cps 
to 5 Me, down only 1% db at 3.58 Mc. Vertical sensitivity is 
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employs 
a 5UP1 CRT 

Plastic molded capacitors used for coupling and bypass 
preformed and cabled wiring harness provided 

Features built-in peak-to-peak cali- MODEL 0-10 
brating source—retrace blanking ampli- s 50 
fier—push-pull amplifiers and step-at- 69 e 
tenuated input Shpg. Wt. 21 Lbs 


2) Sheaihhe ercnen circuit 
5" OSCILLOSCOPE KIT 


there lS no substitute for 


HEATHKIT QUALITY 


YOU GET MORE: All first-run, top quality parts 
—the latest in electronic design—complete and com- 
prehensive step-by-step assembly instructions with 
large pictorial diagrams and assembly drawings. 
Proven performance through the production of 
thousands of kits. 


SiaiBhie Ow Capacity 
PROBE KIT 


Scope investigation of circuits encountered in TV re- 
quires the use of special low capacity probe to prevent 
loss of gain, circuit loading, or distortion. This probe 
features a variable capacitor to provide NO. 342 
correct instrument impedance matching s 50 
Also the ratio of attenuation can be con- 3 e 
trolled Shoo. Wt. I tb. 


4) Sheaitthit ICHED CIRCUIT 
SCOPE DEMODULATOR PROBE KIT 


Extend the usefulness of your Oscilloscope by observing 
modulation envelope of R.F. or LF. carriers found in 
TV and radio receivers. Functions like NO. 337-C 
AM detector to pass only modulation of 50 
signal and not signal itself. Applied volt- $3 a 
age limits are 30 V. RMS and 500 V. DC. Shpo. wr. 3 tb 


Sieaithie ICHED CIRCUIT 
3” OSCILLOSCOPE KIT 


This compact little oscilloscope measures only 9%” H. x 
6%" W. x 41%" D., and weighs only 11 lbs! Easily em- 
ployed for home service calls, for work in the field or is 


fill your test requirements 


WITH HEATHKITS| 


DESIGNED FOR YOU: Heath Company test 
equipment is designed for the maximum in con- 
venience. Besides being functional, Heathkits rep- 
resent the very latest in modern physical appear- 
ance, and incorporate all the latest circuit design 
features for comprehenswe test coverage. 


Oo Steaithil etCHeD circuit 


VACUUM 


we VOLTMETER KIT 


Besides measuring AC (rms), DC and resistance, the 
modern-design V-7A incorporates peak-to-peak meas- 
urement for FM and television servicing 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150, 
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. OhmmMeter ranges are X1, X10 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
cale is provided. A polarity reversing switch provided 
for DC measurements, and zero center operation within 
range of front panel controls. Employs a 200 pa meter 
for indication. Input impedance is 11 megohms 

Etched metal pre-wired circuit 
board for fast, easy assembly and re- MODEL V-7A 
liable operation is 50 thicker for 


more rugged physical construction. 1 2 4 e 


precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs 


SteaihhiE 2,000 OMS /VOLT 
MULTIMETER KIT 


The MM.-1 is a portable instrument for outside servicing, 


MODEL V-7A 


Stealhhie evcnen circust 
RF PROBE KIT 


The Heathkit RF Probe used in conjunction with any 
1l megohm VTVM will permit RF meas- NO. 309-¢ 
urements up to 250 Me with 10° aceu- 50 
racy. Uses etched circuits for increased $3 e 


circuit stability and ease of assembly Shoe. Wi. 1 bb. 


Sneaddhi ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 


Now read peak-to-peak voltages on the DC scale of 
any 11 megohm VTVM with this new probe, employ- 
ing etched circuit for stability and low wo. 336-c 
los Reading made directly from 

VTVM scales, from 5 Ke to 5 Me. Not $550 


required for Heathkit Model V-7AVTVM. sipo. wi. 2 tbs 


5) Sttidhhié 0,000 vot oc 
HIGH VOLTAGE PROBE KIT 


For TV service work or similar application for meas- 
urement of high DC voltage. Precision 

multiplier resistor mounted inside plas NO. 336 
tic probe. Multiplication factor of 100 on $450 
the ranges of Heathkit 11 megohm ad 
VTVM Shpg. Wi. 2 Lbs, 


6) Sheadhhi 
HANDITESTER KIT 


The Model M-+1 measures AC or DC voltage at 6-10, 30, 
300, 1000, and 5000 volts. Measures direct current at 0-10 
ma. and 09-100 ma. Provides ohmmeter ranges of 06-3000 
(30 ohm cerlter scale) and 0-300,000 ohms (3000 ohms 
center scale), Features a 400 pa. meter for sensitivity of 
1000 ohms/volt. Because of its size, the M-1 is a very 
handy portable instrument that will fit in your coat 
pocket, tool box, glove compartment, or desk drawer 
Makes a fine standby unit in the serv MODEL M.! 
ice not when the main instruments $ 

are in use, or is ideal for the hobbyist 1450 


or beginner. An unusual dollar value Shpg. Wi. 3 Lbs 


for field testing, or for quick portability in the service 
hop. Combines attractive physical appearance with 
functional design. 20,000 ohms/v. DC, and 5000 ohms/v 
AC. AC and DC voltage ranges are 0-1.5, 5, 30, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0-150 pa., 
15 ma., 150 ma., 500 ma., and 15 amperes. Resistance ranges 


This is a general purpose oscilloscope for the more usual 
applications in the service shop or lab, yet is comparable 
to scopes costing many dollars more 

Features full size 5° CRT (5BP1), built-in peak-to-peak 
voltage calibration—3 step input attenuator—phasing con- 
trol—push-pull deflection amplifiers—and etched metal pre- 
wired circuit boards 

Vertical channel flat within +3 db from 2 cps to 200 Ke, 
with 0.09 V. rms/inch, peak-to-peak sen- MODEL OM-1 
sitivity at 1 Ke. Sweep circuit from 20 $4950 
eps to 100,000 cps. A scope you will be ° 
proud to own and use, Shpg. Wt. 21 Lbs 


just the ticket for use in the ham shack or home work- 
shop. Incorporates many of the features of the Model 
OM-1, but yet is smaller in physical size for portability 

Employing etched circuit boards, the Model OL-1 fea- 
tures vertical response within + 3 db from 2 cps to 
200 Ke. Vertical sensitivity is 0.25 V. RMS/inch peak-to- a 4 . 
peak, and sweep generator operates from 20 cps to 100,000 — Al, X100 X10 000 providing center scale readings of 
cps. Provision for r.f. connection to deflection plates for 15 1500 and 150,000 ohms. DB ranges cover 10 db to 
modulation monitoring, and incorpo- MODEL OL-! +65 db 


"ez ms f ~.” SO I ter rO- 
rates many features not expected at $2950 Features a 4%" 50 pa. meter. Pro 
. 


. » wawereal @ ° neemnnes MODEL MM-1 
this price level. 8-tube circuit features vides polarity reversal on DC measure 


a type 3GP1 Cathode Ray Tube. Shpg. Wt. 14 Lbs. ments. 5 een rong vay wee oe $2950 
NO e 


multiplier circuit affected by 


RF fields Shpg. W!. 6 Lbs 


HEATH COMPANY 4°” 


of Daystrom, Inc, BENTON HARBOR 165, MICHIGAN 


HEATH COMPANY 67070  BENTON HARBOR 16, MICHIGAN 
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YY SA The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 


, Tel aT oscillator and automatic gain circuitry, 

¥Y ALIGNMEN ° - * - 
high RF output, center sweep operation, 
and improved linearity. It sets a new high 
standard for sweep generator operation, 
and is absolutely essential for the up-to- 
date service shop doing FM, black-and- 
white TV, and color TV work. 


Voltage regulation and effective AGC 
action insure flat output over a wide fre- 
quency range, Electronic sweep insures 


complete absence of mechanical vibration. 

Sweep deviation controllable from 0 up to 

40 Me, depending upon base frequency. Effective two-way blanking. 
Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker 

provides markers at 4.5 Mc and multiples thereof, Crystal MODEL TS-4 

included with kit, Variable marker covers from 19 Mc to $4950 

60 Mc on fundamentals, and up to 180 Mc on harmonics . 

Provision for external marker Shpg. Wt. 16 Lbs. 


1 Sieaitthit \\NEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produces vertical or horizontal bar pat- 
terns, a cross-hatch pattern, or white dots on the screen of the TV 
set under test. No internal connections required. Special clip is 
attached to the TV antenna terminals, Instant selection of the pattern 
desired for adjustment of vertical and horizontal linearity, picture size, 
aspect ratio, and focus. Dot pattern presentation is a must for color 
convergence adjustments on color TV sets MODEL LP-1 


Extended operating range covers all television chan- $2350 
nels from 2 to 13 A 


ee ee ee 


1 @ 
' : 
3 : 


Produces 6 to 12 vertical bars or 
4 to 7 horizontal bars. Shog. Wt. 7 Lbs. 


Stedithic \ABORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator is a high-accuracy 
signal source for applications where metered performance is essential 
It covers from 100 Ke to 30 Mc on fundamentals in 5 bands. Modu- 
lation is at 400 cycles, and modulation is variable from 0-50°%. RF 
output from 100,000 pv. to 1 pv. 200 pia. meter reads the RF output 
in microvolts, or percentage of modulation. Fixed step and variable 
output attenuation provided MODEL LG-1 
Features voltage regulation, and double copper plated $3950 
shielding for stability. Provision for external modula . 
tion. Coaxial output cable (50 ohms). Shpg. Wt. 16 Lbs. 


Sicidithie ~CATIHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key to rapid and complete 
picture tube testing, either in the set, on the work-bench, or in the 
carton, Tests for shorts, leakage, and emission. Features Shadow- 
graph test (a spot of light on the screen) to indicate whether the tube 
is capable of functioning. 

The Model CC-1 tests all electromagnetic deflection picture tubes 
normally encountered in television servicing. Supplies all.operating 
voltages to the tube under test, and indicates the condition of the tube 
on a large “GOOD-BAD” scale. Features spring loaded MODEL CC-1 


test switches for operator protection $2950 
The CC " 


© 


1 is housed in an attractive portable case 
and is light in weight — ideal for outside service calls 


Sicalthie RECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop, but it has 
found extensive application in industrial situations. Ideal for quality 
control work, production line checking, or for matching pairs 
Features direct reading linear scales from 100 mmf to .1 mfd full 
scale. Necessary only to connect a capacitor of unknown value to 
the insulated binding posts, select the correct pange MODEL CM.-1 
and read the meter. The CM-1 is not susceptible to $ 50 
hand capacity, and has a residual capacity of less than 29 e 
1 mmf, 


Shpg. Wt. 10 Lbs. 


o 


Shpg. Wt. 7 Lbs 
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This is one of the biggest signal generator bar- ° 
gains available today. The tried and proven 


Model SG-8 offers all of the outstanding fea- 


tures required for a basic service instrument. . 

High quality components and outstanding per- 

formance 

The SG-8 covers 160 Ke to 110 Mec on funda- 

mentals in 5 bands, and calibrated harmonics 

extend its usefulness up to 220 Mc. The output 

signal is modulated at 400 cps, and the RF 

output is in excess of 100,000 uv. Output con- 
MODEL SG-8 $1950 trolled by both a continuously variable and a 
Shpg. Wt. 8 Lbs . fixed step attenuator. Also, audio output may KIT 

be obtained for amplifier testing. Don't let the 
low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab. 


Q Kchéz... IMPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifier, 
and has panel provisions for external generator. Measures resistance, capaci- 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance 

D, Q, and DQ functions combined in one control. %% resistors and 4 


silver-mica capacitors especially selected for this instru MODEL 18-2 


ment. A 100-0-100 microammeter provides null indications $ 50 
Two-section CRL dial provides 10 separate “units” with an 59 . 


accuracy of .5%. Fractions of units read on variable control. Shpg. Wt. 12 ibs 


Q Kec “Q” METER KIT 


The Heathkit Model QM-1 will measure the Q of inductances and the RF 
resistance and distributed capacity of coils. Employs a 44%” 50 micrcampere 
meter for direct indication. Will test at frequencies of 150 Ke to 18 Me in 4 
ranges. Measures capacity from 40 mmf to 450 mmf within + 3 mmf. Indis- 
pensible for coil winding and determining unknown condenser values. A 
worthwhile addition to your laboratory at an outstandingly 


| 


Useful for check hok k ry 
ow price eful for checking wave traps, chokes, peaking 
coils, etc. Laboratory facilities are now available to the $4450 


service shop and home lab Shpg. Wt. 14 Lbs 


(3) Sheiddhit 6~\2 Vout 
BATTERY ELIMINATOR KIT 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
car Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
deliver up to 15 amperes at 6 v or up to 7 amperes at 12 volt Two 
10,000 microfarad filter capacitors insure smooth DC output 


- -_ MODEL BE-4 
Two panel meters monitor output voltage and current. Will 5 50 
double as a battery charger. Definitely required for auto- 31 . 


mobile radio service work Shpg. Wi. 17 Lbs 


QO Heche OECADE RESISTANCE KIT 


Twenty 1% precision resistors provide resistance from 1 to monet be-1 


99,999 ohms in 1 ohm steps. Indispensible around service $ 50 
shop laboratory, ham shack, or home workshop Well worth 19 . 


the extremely low Heathkit price. Shog. Wt. 4 Lbs 


QO YKectél VIBRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the « 
on a large Gt )OD-BAD" scale. Checks both interrupter MODEL VT.1 
and self-rectifier types in 5 different sockets. Operates from $ 50 
any battery eliminator delivering variable voltage from 4 14 ° 

to 6 volts DC at 4 amps. Ideal companion to the Model BE-4 Shog. Wt t 


QO Hchhi DECADE CONDENSER KIT 


Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf 
+ 1% precision silver-mica condensers used. High quality 


MODEL DC.! 
ceramic switches for reduced leakage. Polished birch cab- $ 50 
inet. Extremely valuable in all electronic activity. 16 e 


Shog. Wt. 3 Lbs 


November, 1955 


i) The Heathkit Model TC-2 is an emission type tube tester that repre- 


sents a tremendous saving over the price of a comparable unit from any 

T U e + other source. At only $29.50, you can have a tube tester of your own, even 
if you are an experimenter, or only do part time service work. Extremely 

popular with radio servicemen, it uses a 4%" meter with 3-color meter face for 


simple “GOOD-BAD” indications that the customer can understand. Will test 
all tubes commonly encountered in radio and TV service work 
Ten 3-position lever switches for “open” or “short” tests on each tube ele- 


ment. Neon bulb indicates filament continuity or short between tube elements. 


Line adjust control provided. The roll chart is illuminated 
J : T Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal 
, tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2 


tubes. Blank space provided for future socket addition. Tests s 50 
tubes for opens, and shorts, and for quality on the basis of 29 
total emission. 14 different filament voltage values provided. 5,4 w; 99 the 


2) Shade PORTABLE TUBE CHECKER KIT 


The Model TC-2P is identical to the Model TC-2 except that it is housed 
in a rugged carrying case. This strikingly attractive and practical two-tone case 
is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2P 
tachable, and the hardware is brass plated. This case impart 5 re) 
a real professional appearance to the instrument. Idea) for 345° 


home service calls, or any portable application. pg. Wt. 15 Lbs 


© Hhadhhic tN PICTURE TUBE TEST ADAPTER 


The Heathkit TV picture tube test adapter is designed for use MODEL 355 
with the Model TC-2 Tube Checker. Test picture tubes for 

emission, shorts, and thereby determine tube quality. Consists 

of 12-pin TV tube socket, 4 ft. cable, octal connector, and 

necessary technical data. (Not a kit.) 


Q Kidithi... 
CONDENSER CHECKER KIT 


Use this Condenser Checker to quickly and accurately measure those un- 
known condenser and resistor values. All readings taken directly from the 
calibrated panel scales without any involved calculation. Capacity measure- 
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and 
electrolytic condensers. A power factor control is available for accurate indi- 
cation of electrolytic condenser efficiency. Leakage test switch—selection of five 
polarizing voltages, 25 volts to 450 volts DC to indicate condenser operating 
quality under actual load conditions. Spring-return test switch automatically 
discharges condenser under test and eliminates shock hazard to the operator 
Resistance measurements can be made in the range from 100 ohms tu 5 meg- 
ohms. Here again, all values are read directly on the calibrated scales. Increased 
sensitivity coupled with an electron beam null indicator in- 
creases overall instrument usefulness MODEL C-3 
For safety of operation, the circuit is entirely transformer s 50 
operated. An outstanding low kit price for this surprisingly 19 Ps 


accurate instrument Sheg. Wt. 7 Lbs. 


5) Sheadthié N\SUAL-AURAL 
SIGNAL TRACER KIT 


This signal tracer is extremely valuable in servicing AM, FM, and TV receivers, 
especially when it comes to isolating trouble to a particular stage of the circuit 
under test 

This visual-aural tracer features a high gain RF input channel to permit 
signal tracing from the receiver antenna input clear through all RF, IF, de- 
tector, and audio stages to the speaker. Separate low-gain channel provided 
for audio circuit exploration. Both visual and aural indication by means of a 
speaker or headphone, and electron beam “eye” tube as a level indicator. Also 
incorporates a noise locater circuit for DC noise checks, and a built-in cali- 
brated wattmeter (30-500 watts). Panel terminals provided 
for “patching” output transformer or speaker into external MODEL 1-3 
circuit for test purposes, Designed especially for the radio $2350 
and TV serviceman. Cabinet size: 94%" wide x 6%” high x 5 D 
deep. A real test equipment bargain. Shpg. Wt. 9 Lbs. 


COMPANY 
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Used with a sine wave generator, the Model Hicao / 
HD-1 will check the harmonic distortion out- 


put of audio amplifiers under a variety of 
conditions. Reads distortion directly on the 
meter as a percentage of the input signal. 
Operates between 20 and 20,000 cps. High 
impedance VTVM circuit for initial reference 
settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- 


MODEL HD-1 cision resistors. Distortion scales are 0-1, 3, 


10, 30 and 100% full scale. Requires only 3 
$4950 volt input for distortion test. * ME | a4 KI | 


SJtiathiié AUDIO ANALYZER KIT 


This instrument consists of an audio wattmeter, an AC VTVM, and a 
complete IM analyzer, all in one compact unit 

Use the VTVM to measure noise, frequency response, output gain, power 
supply, ripple, etc. Use the wattmeter for measurement of power output 
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for 


DBM units. High or low impedance IM measurements made MODEL AA-1 


with built-in 6KC and 60 cps generators. VTVM ranges are 50 
01, to 300 volts in 10 steps. Wattmeter ranges are 15 mw $59 * 
to 150 w. in 7 steps. IM scales are 1 to 100 in 5 steps Shog. Wt. 13 Lbs 


Jialthic AUDIO GENERATOR KIT 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with 
three rotary switches that provide two significant figures and multiplier. 


Le than .1% distortion. Frequency accurate to within 5% 


Output monitored on a large 4%" meter that reads voltage or db. Both 
ible and step-type attenuation provided. Meter reads zero-to-maximum 
ator position. Output ranges ‘(and therefore 
are 0-.003, 01, .03, .1, 3, 1, 3, 10 volts. Step- Bose AS 


le roger positive selection of the desired fre $3450 


rccurate return to any given frequency Shpg. Wt. 8 Lbs 


Mathbit AUDIO OSCILLATOR KIT 


(SINE WAVE —— SQUARE WAVE) 


«| AO-1] features sine wave or square wave coverage from 20-20,000 


n It i in instrument pecifically designed to completely 
s of the serviceman and high fidelity enthusiast. Offers high 
the entire frequency range, low distortion and low 


" j itput. Features a thermistor in the second amplifier stage to 
maintair ntially flat output through the entire fre MODEL AO-1 
quency rang Produce in excellent sine way for audio 


testir Ni | 1uce id, clean quare A \ 7 1 a “aan 


rise t ¢ econd Shpg. Wt 


 alhbit RESISTANCE 
SUSSTITe TOS BOX KIT... 


h selection of 36 RTMA 1 watt standard 1 
ee a ee ee eee ae of de MODEL RS-1 


ind TV work ind essential in the $550 
. 


} rator 
bori ty Shoo. Wi. 2 tbe 


Steaithil KC VACUUM TUBE 
VOLTMETER KIT... 


VTVM features high impedance wide frequency range, 


ind extremely wide voltage range. Will accurately 
mall as 1 mv. at high impedance. Excellent for 
irements required by laboratories, audio enthusiasts and 


requency response is substantially flat from 
1 3. 10. 30. 100 MODEL AV.2 


92 db. Input $2950° 


Mbathbit CONDENSER 
Sen etiwrewe BOX KIT... 


» Heathkit RS-1. Individual selec- MODEL CS-1 
ndenset ilue from .0001 ifd 
ee HE AT H 
3 vi 2 tbs 
COMPANY 


BENTON HARBOR 15, MICHIGAN a 


November, 1955 


DOLLAR VALUE: You get more for your 
Heathkit dollar because your labor is used to 
build the kit instead of paying for someone else's. 
Also, the middleman’s margin of profit is elim- 
inated when you deal directly with the manu- 
facturer. 

MODEL DX-100 


. 
ed 
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2) Hheidhhi’ EO KIT 


The Model VF-1 covers 160-80-40-20-15-11 and 10 meters 
with three basic oscillator frequencies. Better than 10-volt 
average RF output on fundamentals. Features illuminated 
and pre-calibrated dial scale. Cable and plug provided to 
fit erystal socket of any modern transmitter 

Enjoy the convenience and flexibility of VFO operation 
at no more than the price of crystal 
from plug on the Heathkit Model AT-1 MODEL VF-1 
transmitter, or supplied with power from 


transmitters. Measures: 7” H. x $1950 


614” W.x7"D Shpg. Wt. 7 Lbs. 


Hteadhhit ON AMATEUR 
TRANSMITTER KIT 


Q Hecht 0X-100 PHONE 8 
CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 
are enthusiastic in praising its performance and the high 
quality of the cormponents used in its assembly. Actual 
“on the air” results reflect the careful design that went 
into its development 

The DX-100 features a built-in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step-by-step instruc- 
Easy to build, and a genuine pleasure to operate 


May be powered 


most 


tions 
Employs push-pull 1625's modulating parallel 6146's for 


RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built-in VFO or from 
crystals (crystals not included with kit). Features five- 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. Illuminated VFO 
dial and meter face. Remote control socket provided 

The chassis is made of extra-strong $16 gauge copper- 
plated steel, It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high-grade well-rated components through- 
out. Features a pre-formed wiring harness, and all coils 
are pre-wound 

High-gain speech ar. lifier for dynamic or crystal micro- 
phones, and restricted speech range for increased intelli- 
gence. Plenty of audio power reserve 
Measures 20%” W. x 13%” H. x 16” D, 
Schematic diagram and complete 
technical specifications on request. 


MODEL DX-100 


Shog. Wit. 120 Lbs 


Shipped Moter Freight Uniess Otherwise Specified 
$50.00 Deposit Required on C.0.0. Orders 


HEATH COMPANY 


A Subsidiary 
of Daystrom, Inc. 


The Model AT-1 is an ideal novice transmitter, and may be 
used to excite a higher power rig later on 

This CW transmitter is complete with its own power 
and covers 80, 40, 20, 15, 11, and 10 meters. Features 
single-knob bandswitching, and panel meter indicates grid 
or plate current for the final amplifier. Designed for crystal 
operation or external VFO. Crystal not included in kit 
Incorporates such features as key click filter, line filter, 
copper-plated chassis, pre-wound coils, 52 ohm coaxial out- 
put, and high quality components 
throughout. Instruction book simplifies 
assembly. Employs a 6AG7 oscillator 
6L4 final amplifier. Operates up to 35 
watts plate power input. 


ANTENNA COUPLER KIT 


The Model AC-1 will properly match your low power trans- 
mitter to an end-fed long wire antenna. Also attenuates 
signals above 36 Mc, reducing TVI. 52 ohm coax. input— 
power up to 75 watts—10 through 80 meters—tapped induc- 
tor and variable condenser—neon RF in- MODEL AC-1 


dicator—copper plated chassis and high 
$1450 
> 


quality components. Ideal for use with 
Shpg. Wt. 4 Lbs. 


supply 
MODEL AT-! 


Heathkit AT-1 Transmitter. 


BENTON HARBOR 15, MICHIGAN 
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“AMATEUR-ENGINEERED” 


Equipment For The Ham 


MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 
design features when you buy Heathkits. 
Advanced-design is a minimum standard 
for new Heathkit models. 
MODEL AR.3 


w 


ia) Sicaithie ~ COMMUNICATIONS-TYPE 
au sano RECEIVER KIT 


The new Model AR-3 features improved IF and RF 
performance, along with better image rejection on all 
bands. Completely new chassis layout for easier as- 
sembly, even for the beginner: 

Covers 550 Ke to 30 Me in four bands. Provides sharp 
tuning and good sensitivity over the entire range 
Features a transformer-type power supply—electrical 
bandspread—separate RF and AF gain controls—antenna 
trimmer—noise limiter-AGC—BFO—headphone jacks 


5%” PM speaker and illuminated tun- 
ing dial MODEL AR-3 


CABINET: Fabric covered cabinet with $9795 
7 


(3) Sieaithil NUARIABLE VOLTAGE 
REGULATED POWER SUPPY KIT 


Provides well filtered DC output, variable from zero to 500 
volts at no load and regulated for stability. Will supply up to 
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage or 
current monitored on front panel meter. Also provides 63 
VAC at 4A. for filament. Filament voltage isolated from B+ 
and both isolated from ground. Invaluable around the ham 
shack for supplying operating potentials to moos P3-3 
experimental circuits. Use in all types of re- 

search and development laboratories as a $3550 
temporary power supply and to determine de . 
sign requirements for ultimate power supply. Shpg. Wi. 17 tbs 


aluminum panel as shown. Part No. 91- 
shipping weight 5 Ibs. $4.50. Shpg. Wt. 12 Lbs 


6) Hicaddhit 
*Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditions where extreme 
selectivity is not required 

Operates with any receiver having an IF frequency 
between 450 and 460 Kc. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures MOS GP 
only 4-11/16°H.x7%"W.x4"%"D. A really $995 
valuable addition to the receiving . 
equipment in your ham shack. 


(Less Cabinet) 


4) Siealhthil ANTENNA 
IMPEDANCE METER KIT 


Use in conjunction with a signal source for measuring antenna 


impedance, line matching, adjustment of beam and mobile 
antennas, etc. Will double as a phone monitor 

or relative field strength indicator. 100 pa MOE AM-t 
meter employed. Covers the range from 0-600 $1450 
ohms. An instrument of many uses for the . 
amateur Shpg. Wi. 2 ib 


QO “cece GRID DIP METER KIT 


This is an extremely valuable tool for accomplishing literally 
hundreds of jobs on all types of equipment. Covering from 
2 Mc to 250 Mc, the GD-1B is compact and can be operated 
with one hand. Uses a 500 ja. meter for indi- 
cation, with a sensitivity control and head- MOSK 6S-18 
phone jack. Includes prewound coils and rack $1950 
Indispensable instrument for hams, engineers, . 

Shpg. Wt. 3 Lbs. or servicemen Shpg. Wi. 4 the 
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Ptr hbis. Y = eh EASY TO BUILD: The assembly instruc- 


tions supplied with Heathkits are so 


. wat § | complete and detailed that anyone can 
PROVIDE THE : assemble the kits without difficulty. Plenty 


‘CONSTRUCTIVE” ‘ ' 4 r U1 | | of pictorial diagrams and step-by-step in- 


structions. Information on resistor color 


A Pp P R @) A Cc H T oO : : = w codes, soldering, use of tools, etc, Build-it- 


yourself with confidence! 


HIGH-FIDELITY 1 Steaithil KOVANCED-DESIGN 
roury AMPLIFIER KIT 


The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers 
available today~—at any price. Incorporates the very latest design features to 
achieve true “presence” for the super-critical listener. 

Features a new-design Peerless output transformer, and KT66 output tubes 
handle power peaks up to 42 watts. The unique “tweeter-saver uppresses high 
frequency oscillation. A new type balancing circuit results in closer “dynamic” 
balance between output tubes. Features improved phase shift characteristics 
and frequency response, with reduced IM and harmonic distortion. Color styling 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner 

Frequency response—within + 1 db from 5 cps to 160 Ke at 1 watt. Harmonic 
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts, 
using 60 and ¥ 000 cps. Output impedance 4, 8, or 16 ohms. Hum = i noise-—99 db 
below rated output. Uses two 12AUT's, two KT66’s and a 5R4GY 
KIT COMBINATIONS 
W-5M Amplifier Kit: Consists of main amplifier and 
power supply, all on one chassis. Complete with all neces- $ 75 
sary parts, tubes, and comprehensive manual. Shpg. Wt. ° 
31 Ibs. Express only 
W-5 Combination Amplifier Kit: Consists of W-5M 
Amplifier Kit listed above plus Heathkit Model WA-P2 
Preamplifier Kit. Complete with all necessary parts, $ 50 
tubes, and construction manuals, Shpg. Wt. 38 Ibs. Ex- e 


press only 


Steatthie OUAL-CHASSIS WILLIAMSON TYPE 


roy AMPLIFIER KIT 


This is a very popular high fidelity amplifier kit that features dual-chassis type 
construction. The resulting physical dimensions offer an additional margin of 
flexibility in installation. It features the famous Acrosound TO-300 “ultra-linear” 
output transformer, and has a frequency response within + 1 db from 6 cps to 
150 Ke at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20 
watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im- 
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7's, 
two 5881's, and a 5V4G. 

KIT COMBINATIONS: 

W-3M: Consists of main amplifier and power supply for 


separate chassis construction. Includes all tubes and com- Sag’ 
ponents necessary for assembly. Shpg. Wt. 29 lbs., Express e 


only. 


W-3: Consists of W-3M Kit listed above plus Heathkit $ 50 
Model WA-P2 Preamplifier described on opposite page. <> 
Shpg. Wt. 37 los., Express only. ad 


Stealhhid SINGLE-CHASSIS WILLIAMSON TYPE 


HIGH 
roory AMPLIFIER KIT 


This is the lowest priced Williamson type amplifier ever offered in kit form, and 
yet it retains all the usual features of the Williamson type circuit. Main amplifier 
and power supply combined on one chassis, and uses a new-design Chicago 
output transformer. Frequency response—within + 1 db from 10 eps to 100 Ke 
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out- 
put, 2.7% at 60 and 3,000 cps. Rated power output is 20 watts. Output impedance 
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7's, two 
5881's, and one 5V4G 

Instructions are so complete that the kit may be assembled successfully even 
by a beginner in electronics. 


KIT COMBINATIONS; 


W-4AM: Consists of main amplifier and power supply for “ 75 
single chassis construction. Includes all tubes and com- 39 
ponents necessary for assembly. Shpg. Wt. 28 lbs. Express ® 
only. 


W-4A: Consists of W-4AM Kit listed above plus Heathkit $ 
Model WA-P? Preamplifier described on opposite page. e 


Shpg. Wt. 35 lbs. Express only. 
COMPANY 
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2 YOU. eee 
ATTRACTIVELY STYLED: Heathkit : ; 


high fidelity instruments are not only func , THE VERY BEST 
tional, but are most attractive in physical ; 

design. Such units as the preamplifier and = : ~\e * IN AUDIO WITH 
the W-5 main amplifier are designed for 2 = 

beauty as well as performance. They blend . BUILD-IT-YOURSELF” 
with any room decor and are the kind of in- 

struments you will be proud to own. 


HEATHKITS 


Oo Sheath WiGH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four-position turnover control and four-position rolloff control 


Output jack for tape recorder separate bass control with 18 db boost 
and 12 db cut at 50 cps. -- treble control offering 15 db boost and 20 db cut 
at 15,000 cps special hum control to insure minimum hum level and 
many other desirable features. Overall frequency response (with controls 
set to “flat” position) is within 1 db from 25 cps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin-gold fiinish 

Power requirements from the Heathkit Williamson type MODEL WA-P2 
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $1975 


10 Ma. Uses two 12AX7's and one 12AU7 Shpg. Wt. 7 Lbs 


Q edith, r.0-wart wich Fipevity 
AMPLIFIER KIT 


This Heathkit Model offers you the least expensive route to high fidelity 
performance. Frequency response is + 1 db from 20-20,000 cps. Features 
full 20 watt output using push-pull 6L4’s, and incorporates separate bass 
and treble tone controls. Preamplifier and main amplifier are built on the 
same chassis. Four switch-selected compensated inputs and separate bass 
and treble tone controls provide all necessary functions at minimum in- 
vestment. Features miniature tube types for low hum and noise 


Uses 12AX7, two 12AU7's, two 6L6G's and a 5V4G. A most interesting 
“build-it-yourself” project, and an excellent hi-fi amplifier 
for home use. Well suited, also, for public address applica- MOOT A-08 


tions because of its high power output and high quality $3550 


audio reproduction. Another Heathkit “best-buy” for you! Shpg. wt. 23 tbs 


(3) Heaithit 7-WATT 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transformer for 


tapped screen operation, and provides improved sensitivity, reduced distor 
tion, and increased power output 


The full 7-watt output of the Model A-7D is more than adequate for nor- 
mal home installations. Frequency characteristics are 1% db from 20 to 
20,000 cps. Potted output and power transformers employed. Push-pull 
output — detailed construction manual — top quality part 
— high quality audio without great expense. Output trans- meet 4-78 
former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 

. 


controls provided on the front chassis apron Shpg. Wi. 10 Lbs 


Model A-7E: Provides a preamplifier stage with two switch-selected 
inputs and RIAA compensation for variable reluctance or low level 
cartridges. Preamplifier built on same chassis as main amplifier. Model 
A-7E. Shipping weight 10 Ibs. $18.50 
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HEATHKIT HIGH-FIDELITY 


yw 
Oy EM TUNER «x: 


Features 


Brand New, Modern FM Circuit Using Latest Type 
Miniature Tubes. 
Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector 
—Stage of Audio. 
MODEL FM-3 Extremely Good Sensitivity and Band-Pass for Outstand- 
ing Performance. 
Shpg. Wt $2450 Strikingly Attractive Satin-Gold Finish to Match Heath- 
7 Ibs * kit Model WA-P2 Preamplifier 
(with cabinet ) Compact Physical Dimensions for Most Pleasing Appear 


‘ ‘ ance and Increased Circuit Efficiency 
The new Heathkit Model FM-3 features tremendous circuit if ’ 


improvements and brand new physical design. Sensitivity is 
better than 10 pv. for 20 db of quieting, and it employs a 
completely modern tube line-up for high gain and stable HEATHKIT BROADCAST-BAND RECEIVER KIT 


operation. Incorporates its own power supply, and has pro 


Build your own radio receiver with con 
vision for low-level or high-level output at low impedance fidence, even if you are a beginner. Com 
The attractive Model FM-3 matches the WA-P2 Pre- plete instructions supplied 
amplifier in color, styling, and physical size Features transformer-type power sup 
ply, high gain miniature tubes, built-in 
Incorporates automatic gain control, a highly stabilized antenna, 5! speaker, and planetary 
. BE r ye lieeel 
oscillator, and illuminated tuning dial. Educational treat tuning from 550 Ke to 1500 Ke. Adap 
able for use as AM Tuner and phono 
ment of construction manual simplifies assembly for the amplifier. Educational treatment of the 
construction manual helps the beginner 
learn about radio circuits and parts as 
aligned, and the front-end tuning unit is pre-assembled and he builds 


aligned. Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- CABINET: Fabric covered plywood cabi $17 50 ( - 
lator-mixer, two 6CB6's as IF amplifiers, a 6AL5 ratio de- net with aluminum panel as shown. Part . aoine 

. ‘ 91-9, Shpg. Wt. 5 Ibs., $4.50 Shpg. Wt. 10 Ibs 
tector, a 6C4 audio amplifier, and 6X4 rectifier 


newcomer to electronics. IF and ratio transformers are pre- 
MODEL BR-2 


2 Are you on our mailing list? If not~how about sending us your name? 


ORDER BLANK 


S Wa from SHIP VIA 


Parcel Post 


tO HEATH COMPANY | af Express 
Phone ~ ee, A Suen HAR J Freight 


on 
WALNUT mic Best Way 
65-1175 
PLEASE PRINT 


QUANTITY MODEL no,| PRICE 
} 


SUBJECT TO CHANGE WITHOUT NOTICE 
Enclosed find ( )check( ) money order for . Please ship C.0.D. ( postage enclosed for pounds 
On Express orders do not include transportation charges— they will be collected by the express agency at time of delivery 


ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance 


A Subsid 
HEATH COMPANY | )..n. nc BENTON HARBOR 15, MICHIGAN 


of Daystrom, Inc 


RADIO & TELEVISION NEWS 


Each “prop” is carefully 


checked for authenticity prior 


to shooting the photograph. 


All of the care lavished on a TV stage set is 


taken in setting up this month's cover photo. 


HE cover of this issue of Rapio @ 
T tecevisios News will be of small 

help to any reader who has wondered 
whether magazine are made 
or born. But its effect of simple charm 
certainly belies the immensity of the 
production effort that went into it. 

To Editor Oliver Read, who directed 
that production, it was marked by the 
skill and coordination of men at 
work 

He wanted a setting that would pic- 
ture, at a glance, the long road hi-fi 
has traveled since the voice was first 
reproduced. What better than a par- 
lor of the 1890's adorned by an Edison 
phonograph as its central feature. But 
where was such a setting to be had? 

First step: A phone call to Mr. Eiges, 
NBC vice-president for press relations 
Mr. Eiges said he would look into the 
possibilities Promptly, a call came 
back from Sid Desfor, manager of the 
photo unit, NBC press department. 

“What do you need?” he asked 

He was told of the need 

“Well,” he said, “NBC breaks up its 
sets after every show, but they might 
build one.” 

He'd call back. He did, and got an- 
swers to his questions on the period, 
the exact year, and the requisite fur- 
nishings. It could be simply managed, 
he implied. He told to come to 
NBC’s warehouse in downtown Man- 
hattan on July 19 and everything 
would be in shape, ready for photo- 
graphing. A model, Miss Exine Jones, 
was engaged on the basis of her fit- 
ness to typify the period 

The R & TVN task-force was at the 
warehouse on the designated day and 
time along with the model and Read's 
Edison talking-machine from his pet 
sonal collection, one of the country’s 
foremost arrays of old phonographs re- 
stored to use 

On that cruelly hot July day, the 
scene at the warehouse astounded the 
visitors. They had expected to see a 
mere stage-setting first to greet 
them was designer George Bockman, 
who showed them a scale drawing he 
had made on his drafting board It 
noted the smallest details, down to au- 
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covers 


able 


us 


Sut 


thentic daguerrotypes. The R & TVN 
delegation was now to meet, in turn 
seventeen people concerned with the 
set, from vice-presidents to stagehands! 
They embraced a full crew of artists, 
designers, scenic painters, constructors, 
prop men, carpenters, electricians, and 
again, Mr. Desfor and his staff photog- 
rapher, Jack Zwillinger, quietly and ef- 
ficiently looking after a thousand 
tails. It model of magnificent 
organization 

The picture making then proceeded 
Each time the model's pose was changed 
at the photographer's direction, the en- 
tire crew moved into action 
fully rehearsed for 
lights, cameras, and 


de- 
was a 


weeks moving 


props Without 


hear ing an or der given, every man acted 


as part of a well-oiled machine 

When a designer called for 
more of floor area 
a bucket of colored calcimine and a huge 
brush and with a few giant swipes it 
was done. What's more, it was dry in 
two minutes. Another painter, looking 
askance at a wall mirror, gave the 
frame a fast coat of gold flake for au- 
thenticity. As the dramatic “produc- 
tion” proceeded, design plans and ele- 
ment charts were rechecked again and 
again 

Then the photographer wheeled his 
camera back for a shot of the crew 
at work—the picture of the picture, as 
it were A dungareed 
stopped him 

“Can't you hold this up a half-hour 
or so,” he asked, “till I shave and change 
to my tuxedo?” 

When it was all Editor Read 
and his R & TVN had the 
sensation that they had witnessed the 
tense drama of achieving the perfec- 
tion demanded by one of NBC's top- 
rated network shows 

A postscript about the Edison phono- 
graph on the cover It, along with 
other items in Read's fabulous collec 
tion, was displayed at the Rapio 4 
TELEVISION News exhibit at the Audio 
Fair in New York 

For additional information 
evolution of the phonograph set 
article on page 58 of this issue 
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GROUND WIRE 


> 
> 


: 


High Electrical Conductivity 
inconspicuous — Low Reflectivity 
Pliable—Specially Tempered 
Etched finish — clean 

STD. No. 8 B & S Ga. (.128" dia.) 


Seven — 18 Ga. Stranded Wires 
Flexible — Specially Tempered 


High Strength Aluminum Alloy for 
all Types of Antennas 


Approx. break strength — 500 Ibs. 


*Packed 2-600 11. continuous colls 
per carton marked every 100 ft 
with bright red tape 


DESCRIPTION 


oo" per bor 
10 bores per ote 


1-won 
COtAinvows coils 
oo” per bor 
10 boxes per cin 


1-oon 


continvews colle 


Order from your 


jobber or write us direct, Address 


HIGH FIDELITY 


Sensibly 
Priced 
for 
Everyone 


Custom 
Quality 
Hi-Fi 
Components 


4 MODEL HF255 


Ct AM-FM TUNER 
Provides exceptional AM-FM recep- 
tion, true high fidelity realism with 
“space-saver™ convenience and beauty 
at remarkably low cost. FM response, 
+ 0.5 db, 20 to 20,000 cycles; AM, + 4 
db, 20 to 5,000 cycles. Sensitivity: FM 

5 microvolis for 20 db of quieting 
AM—20 microvolts for | volt output 
Includes AFC, drift-compensated 
circuits, FM di-pole antenna, AM 
ferrite loop, etc. Only 344" high. Ideal 
for use with amplifier below 


MODEL 1512 ‘| 
4 ’ 

12-WATT 
HIGH FIDELITY AMPLIFIER 


Got 


True hi-fi performance at moderate 

cost, Full 12 watts output; response, 
0.5 db, 20 to 20,000 cps. Features 5 

inputs; separate bass, treble controls; 

equalization for EUR, ffrr, RIAA, § 

Quiet ; variable damping control, choice 

of volume control or loudness control. 

In compact cabinet, only 344" high 


| OR we Pome Pate +. © 
oe WS. Aha a 
BEAUTIFUL "SPACE SAVER" DESIGN 


RAULAND matching Hi-Fi 
units are decorator-styled in 
handsome charcoal black with 
marbleized gold finish, control 
panels in soft brushed brass De- 
signed to fit anywhere —no cabi- 
nets required (Extension shalts 
available for behind-pane!l 


mount ) 


Hear these RAULAND units at your 
Hi-Fi dealer, or write for details 


RAULAND-BORG CORPORATION 
3515 W. Addison St., Dept. 8, Chicago 16, Ii. 
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| Servicing Tape Recorders 
(Continued from page 67) 


When the recordings contain con- 
siderable distortion, and the recorded 
sound level is low, an improper record- 
ing bias is often responsible. If a volt- 
age check verifies that this is the case, 
a defect in the oscillator coil, tube, or 
associated circuit may be the cause. 
In tape recorders where a bias adjust- 
ment is provided, the adjustment 
should be checked whenever the out- 
put tube is changed 

Insufficient erase can result in dis- 
tortion. Playing back an erased but 
unrecorded tape will help determine if 
this is the source of trouble 

When the sound coming from the 
tape machine varies regularly in pitch, 
the symptom is referred to as either 
“wow” or “flutter,” depending on the 
rate of variation. A pitch variation 
that occurs approximately once every 
second is generally described as wow. 
A variation that occurs ten times or so 
per second is called flutter. 

Wow and flutter are most 
when piano organ music slow 
passages of music, are being repro- 
duced. Any trouble that causes the 
tape to pass the record or repro- 
duce head at a varying speed may pro- 
duce flutter or wow 

Some common causes of flutter and 
wow are as follows (remedies are sug- 
gested in parentheses): slipping of 
idler wheel, due to dirt or oil on the 
rubber drive (clean wheel); idler not 
turning freely on shaft (lubrication 
needed); flat spot on idler wheel (re- 
place wheel); tight feed or take-up 
spindle, pressure roller, or flywheel 
shaft (lubricate); insufficient tension 
on a flywheel belt (increase tension); 
sludge deposits on heads, capstan shaft, 
or capstan roller (clean). 
Many other troubles similar to those 
described can produce flutter and wow 

Sometimes, wow and flutter may be 
due to excessive tape curl, resulting 
from uneven tightness of wind. Such 
edge curl may prevent the tape from 
following an even path as it passes the 
heads. Portions of the tape are apt 
to flap in passing, causing wow or flut- 
ter 

Flutter meters are commercially 
available which reveal the presence 
(or absence) of excessive percentages 
of flutter and wow. See Fig. 1 

A loud buzz or hum may be caused 
by a partial short to chassis in a motor 
bypass capacitor. Improper setting of 
a hum balance control may be respon- 
sible for excessive hum, as may cath- 
ode-to-heater leakage in a tube—par- 
ticularly the one used in the first stage, 
or a defective ground connection. Loss 
of capacitance in a filter capacitor will, 
of course, produce marked hum. Re- 
versing the line plug will reduce the 
hum level in many instances where a 
slight but objectionable hum is audible. 


Mechanical Trouble 


Clutches are used in many tape re- 


obvious 


or or 


pressure 


Fig. 4. Slip clutch system used in many 
tape recorders to keep the tape under 
proper tension and prevent slack or stretch. 


corders to keep the tape tension con- 
stant (see Fig. 4). When a clutch be- 
comes too tight, or is damaged, the 
tape may move too slowly or quickly 
When an idler spring becomes un- 
hooked or breaks, there will be no 
drive on, say, “record,” if the idler 
in question affects this function 

Tape spilling may, in some machines, 
be due to defective or disengaged 
brake springs, or worn felt pads on 
brakes (see Fig. 5). An almost infinite 
variety of similar mechanical troubles 
is possible. Any mechanically-minded 
technician who has a fair smattering of 
the theory of tape transport operation 
should have no trouble in tracking 
down such troubles, particularly when 
a service manual covering the machine 
being serviced is available 

The coating material on the tape 
tends to form oxide deposits on the 
heads which must be removed period- 
ically. Failure to remove deposits, or 
dirt, may cause poor frequency re- 
sponse, incomplete erase, lowered sig- 
nal-to-noise ratio and other troubles 
A pipe cleaner dipped sparingly in car- 
bon tetrachloride is often used to clean 
the heads. Care should taken to 
let the heads dry before tape is passed 
over them, since the tape base is solu- 
ble in carbon tetrachloride 

Metal parts of the machine may be 
cleaned with a soft dry rag. The rag 
may be moistened with a few drops 
of carbon tetrachloride, if it can't do an 
efficient job otherwise. Rubber surfaces 
should be cleaned with soap and water 
only, then thoroughly dried 

The manufacturer's recommenda- 
tions regarding the lubricant to be 
used, its amount, frequency of appli- 
cation, and places to which it should 
be applied, should be followed 0 


be 


Fig. 5. Brake used in “Webcor” recorder. 
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alVE_ PICKUP 


the first really new pickup in a decade 


The FLUXVALVE is made by perfectionists — for 
perfectionists. Literally the cartridge of the future, its 
unique design meets the demands of all presently envi 

sioned recording developments, including those utilizing 
less than 1 mil styli 


There is absolutely nothing like it! 
The FLUXVALVI 


flat frequency response beyond 20kc! Flat response as 


Turnover Pickup provides the first 


sures undistorted high frequency reproduction—and new 
records retain their top ‘sheen’ indefinitely, exhibiting 
no increase in noise Even a perfect sylus can't pre 
vent a pickup with poor frequency characteristics from 
permanently damaging your 


wide range’ recordings 


With this revolutionary new pickup, tracking distortion, 


record and stylus wear are reduced to new low levels 


The FLUXVALVE will last a lifetime! It is hermetically 
sealed, virtually impervious to humidity, shock and 


wear with no internal moving parts 


The FLUXVALVE bas 
easily replaceable styli 
The styli for standard 
and microgroove 
record-playing, can be 
inserted or removed 


without use of tools 


For a new listening experience, ask your dealer to demonstrate the new FLUXVALVE 
...words cannot describe the differente... but you will hear it! 


PICKERING & CO., INC. 


Oceanside, N.Y. 


PIONEERS IN HIGH FIDELITY 


“Gr these who carkheat\the deferencé? 


. Demonstrated ond sold by Leading Redio Parts Distributors everywhere. For the one neores! you ond for detailed literature; write Dept. C-9 
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35 Watts—RATED 
45 Watts — PEAK 


As a special service to our readers this month, we are including a 
LESS “Reader Service Coupon.” If additional information on any of the 
products described in this department is desired, simply check off the 


corresponding number in the coupon below and mail it direct to: RADIO 
DISTORTION & TELEVISION NEWS, Room 1010, 3646 Madison Ave., New York 17, N. Y. 
Under 0.1% at 10 Watts NEW 12-WATT AMPLIFIER music with a naturalness that is sought 
Allied Radio Corporation has re-_ by hi-fi fans 
Under 1.0% at 35 Watts . 


leased a newly restyled version of its The cartridge features a “twin-lever” 
“Knight Bantam” 12-watt amplifier. needle shift transport which eliminates 
cumbersome turnover mechanisms. It 
provides a lower mass and individual 
needle compliance for 78, 3344, and 45 


LOWER rpm response Needle re placement is 
accomplished in seconds without need 
COSsT : | ba sa :- 


15” COAXIAL SPEAKER 
$41295° Stromberg-Carlson a division of 


‘ ‘orporat as 
Slightly higher West of Rockies Housed in a metal cabinet with cork- General Dynamics ( TPOration ha 
grain finish, the new amplifier is a per- CMe out with a new 15° coaxial loud- 
fectly matched companion for the com- speaker which will reproduce the full 
pany’s “Bantam” FM-AM tuner or audio range from 30 to 20,000 cps 

other basic tuner without distortion 
Ready for use on table top, mantel, The performance of the speaker and 

j ‘ost are att ) 

The NEW or bookshelf, the “Bantam” can also ‘tS low cost are attributed to a new 
be installed behind panels without re- concept of speaker construction where 
moval from its metal cabinet. It meas- i" 4 %° aluminum “voice ring” r 


~ ures only 3%" x 13" x 10'%”. There is a 
3.3 megohm input for ceramic phono 
4 cartridges, a level control on the tuner 


input, and a variable damping control 
plus the other features incorporated 


H i - Fi in the predecessor model 100 


> 
AMPLIFIER “MUSIC LOVERS” CARTRIDGE 
A new cartridge which is said to 
: Complete ; eliminate the problem of induced hum, 
with Preamplifier cartridge drag caused by magnetic at- 


and Tone Controls traction to steel turntables, etc. has 
been announced by Shure Brothers as 


Model AA-905 its “Music Lovers” cartridge 

The definition is such that it will places the conventional voice coil and 
reproduce all instruments sharply and voice coil leads in the tweeter The 
|clearly yet there is a subtle softness voice ring is attached to the apex of 
that reproduces the original voice and the high-frequency diaphragm and has 


seen nen 


MAIL THIS COUPON FOR 
COMPLETE SPECIFICATIONS 
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Please send me, at no cost, additional information on items checked above: 


PILOT RADIO CORPORATION Dept. Cl-4 
37-06 Jéth St., Long Island City 1, N.Y 


Piease send complete description of the 
new AA-905. | om also interested in the 


following literature 


Pilot AM~ FM tuners 


Mail to: 
RADIO & TELEVISION 
NEWS, Room (010 
366 Madison Ave. 
8 New York (7, M. Y. Profession: 
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Other Amplifiers 


Name: 
Address: 
City: 


Piiet Component-Console Systems 


lone State 


a 
= 


no mechanical connection to the speak- 


| * 
The RF.485 speaker will handle 35 | Gives your customers 


watts throughout the entire frequency 
range and the angle of coverage ex- 


' enpge 
ceeds 90 degrees io2 rilant resuits 


3-WAY SPEAKER SYSTEM 


Sherwood Electronic Laboratories, a tf for ou! 
Inc. has announced the availability of eee y * 
”—-—_--_-" 


CUTAWAY view 1, CONVENIENT SIZE 
(Actual size 1” long) AND DESIGN 


2. CLIMATE-PROOF 
CERAMIC ELEMENT 


+ 
a new low-distortion, 3-way speaker 
system with a 5% cubic foot, curled- 
horn cabinet. 

Designated as the “Forester,” the 
new unit is based on the principle of 


" te ac tical ¢ lectrice - aa 
— Y " — ic ¥ = ‘ - as - “a a wee RIANCE 
i on ) eacn oO ree pecially-ae- » MOUNTING 


. SINGLE, JEWEL-TIP 
NEEDLE 


signed speakers (12”, 8”, and 5”) for 

covering the audio range with only ; 

6% IM distortion at 10 watts 5. SNAP-FIT NEEDLE REPLACEMENT 
The individual speakers and the 300- 

5000 eps, 12 db/octave electrical cross- 

over are available in kit or assembled 


form The cabinets are offered in ° 
blonde contemporary, mahogany tradi- eW ono one a rl e 
tional with gold-tooled leatherette top, 
and in French Provincial styles 103 


= 1. Easy to install. Just two models fit most arms types... virtually immune to hum pickup 
PORTABLE TAPE RECORDER now in use. Cartridge is less than = long, 
Especially designed for vacationers, 8/10” wide with bracket. Time-saving hard 
doctors, lawyers, clergymen, teachers, ware included 


3. Replaceable needle, diamond or sapphire 
Models for 33-45 rpm, or 78 rpm 


“ ” , 4. Extreme lateral compliance and low-mass de 
students, etc. is the new “Melatone . Ceramic element gives flat response (see curve) » 


portable tape recorder recently intro- requires no preamplification of equalize- oF Oe et ae 
duced by Raytronic Laboratories. Inc tion. No deterioration problems cs with other 5. Needles snap in, snap ovt easily 
Housed in a lightweight (14 Ib., 12 

oz.) case which resembles a piece of Tap the Huge 45 RPM Changer Market! 
luggage, the new recorder features a ’ 
single knob control for rewind, fast 
forward, or playback with full stop and 
pause positions. A side jack is avail- range response. At one stroke, you make a good sale, cut installation time, 


Install this new Sonotone IP, and give your customers exciting, true, wide- 


able for connecting an external speak- avoid problems found with other types of cartridges...and build your reputa 
tion for quality work and professional advice. No other cartridge has all the 
advantages this 1P gives you! With sapphire, $7.50; with diamond, $25.00 


RESPONSE 30-15,000 + 3 DB! 


a 


| A 
“aN OR GEE Moet tt 


100 300 500 KC sxc 8 6SKC tOKC IS 


| 

er so the unit may be used as a pa. | T 

system, if desired. The recorder can Ni N ‘ or lite cepa 
be operated in either open or closed ELMSFORD, N.Y. 
positions and comes equipped with a 


microphone with long cord, and a spare Write Dept. CN-115 for free Phono Modernization Manual 
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90-Watt, All-Triode! 


THE LABORATORY STANDARD 


FISHER 


AMPLIFIER ‘«z 


® “Of the very best !"—High Fidel- 
ity Magazine. Will handle 100 
watts peak. World’s finest all-tri- 
ode amplifier. Uniform response 
within 1 db from 5 to 100,000 
cycles, Less than 1% distortion at 
50 watts, Hum and noise content 
96 db below full output—virtually 
non-measurable! Oversize compo- 
nents and quality workmanship in 
every detail. Includes FISHER 
Z-MATIC, at no additional cost 

$159.50 


FINE ACCESSORIES 


WRITE 


MIXER-FADER - Model 50-M 


NEW! Electronic mixing or fading of any two signal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely low hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube 


Self-powered. Beautiful plastic cabinet Only $19.95 


PREAMPLIFIER-EQUALIZER - 50-PR-C 
WITH VOLUME CONTROL 


50-Pa-C. This unit is identical to the 50-PR but is 
equipped with a volume control to eliminate the need 
for a separate audio control chassis. It can be connected 
directly to a basic power amplifier and is perfect for a 
high quality phonograph at the lowest possible cost. 


New, Low Price $} 9.95 
HI-LO FILTER SYSTEM - Model 50-F 


Electronic, sharp cut-off filter system for suppression of 
turntable rumble, record scratch and high frequency 
distortion with absolute minimum loss of tonal range. 
Independent switches for high and low frequency cut-off 


Use with any hi-fi system New, Low Price $24.95 
PREAMPLIFIER - Model PR-6 


A self-powered unit of excellent quality, yet moderate 
cost. Can be used with any low-level magnetic cartridge, 
of a8 a microphone preamplifier. Two triode stages. 
High gain. Exclusive feedback circuit permits long out- 
put leads. Pully shielded. Uniform response, 20 to 20,000 
cycles. The best unit of its type available 


Only $] 0.95 


Prices Slightly Higher West of the Rockies 


TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. : 21-23 44th DRIVE -L. |. CITY 1, N. Y. 


5” pickup reel. It will record at either 


3% or 7% ips as desired 104 
| 


“MAGNETIC NOISERASER” 
A device which operates through a 
carefully-engineering magnetic circuit 


| and eliminates all signals and back- 


ground noise on tapes has been intro- 
duced by Minnesota Electronics Cor- 
poration as its “Magnetic Noiseraser.” 

Said to restore tape to a completely 
erased condition, the new unit per- 
mits indefinite useful tape life with a 
minimum of background noise. It also 
conditions new tape and increases dy- 
namic range. Operation of the device 
is simple as it merely involves placing 
the entire reel on a spindle. A switch 
is turned on and the reel is slowly 
rotated manually through slightly mors 
than one complete revolution The 
spindle is then removed, the reel slow- 


ly drawn off the top surface of the in- 
strument and then the switch is turned 
off. The entire operation takes ap- 
proximately 15 seconds 105 


BOGEN SOUND EQUIPMENT 

A new catalogue of public address 
amplifiers, sound systems, and sound 
accessories is now being offered by 
The David Bogen Co. Inc. as its Cata- 
logue PA555 

The publication lists complete char- 
acteristics for the new “J” series of p.a 
amplifiers and lists complete sound 
systems for permanent installations 
both indoors and out, as well as port- 
able systems 

Listed accessories include micro- 
phones, stands, cone speakers, trumpet 
speakers, wall baffles, line-to-speaker 
matching transformers, recessed baf- 
fles, rack mountings, and vibration iso- 
lating bases. Also included are port- 
able phonograph units, transcription 
players, industrial high-power paging 
systems, and a music-instrument am- 
plifier 106 


“PANASONIC” SPEAKER 

I. Mendels, Inc. is handling the 
distribution of the new “Panasonic” 
Model 8P-W1, 8” speaker which has re- 

cently been introduced to the trede 
| The new speaker provides a fre- 
quency response of 40 to 16,000 cps and 
features a patented phase equalizing 
globe for better high-frequency re- 
sponse, a patented elliptical corruga- 
tion of the cone to eliminate standing 
waves, and a cone with a super-com- 
pliant edge for exceptional low-fre- 

quency response 

The Model 8P-W1 has separate 
tweeter and woofer cones, coaxially 
| mounted with a mechanical crossover 
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in the cones is made by 
method of pulp beating 


ind screening which develops optimum 
characteristics for use in speaker dia- 
phragms. The woofer is made by ap- 
plying different degrees of molding 
pressure so that different parts of the 
diaphragm have different mechanical 
resistances 107 


“CROWN LP” RECORDER 

A new professional-type tape re 
corder has been introduced by Interna- 
tional Radio & Electronics Corporation 
as the “Crown LP.” 

The company claims that this unit 
is the only 3-speed recorder and play- 
back unit now n the market which 
ises 14” reels The recorder incor- 
porates a built-in amplifier and has 30 
watts peak output. The 15 watt peak 

less than 1 distortion. Outputs 
of 4, 8, and 16 ohms are available 

The “Crown LP” is designed for rack 
nounting and has a 19” x 21” panel. It 

all NARTB standards and has 
electromagnet i brakes for positive 
action and smooth stops. It will han- 


15, 7%, and 3% ips tapes (NARTB 
equalized) and ips tapes by means 
of a special speed reduce 108 


THE “ERICORDER™ 

The Ericsson Corporation is now 
marketing a push-button controlled 
tape recorder under the tradename 

Ericorder”’ 

Frequency response of the unit is 
from 40 to 15.000 « ps The wow is less 
than .1 per-cent. Tape speed is 7% 
and 3% ips and the unit records as a 
dual-channel instrument At high 
speeds the recorder will handle 45 min- 
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oe The 80-T features extreme sensitivity (1.5 
FM and AM front ends, completely shielded and shock-mounted, @ Separate tuning 
meters for PM and AM @ 72-chm, plus evclasive, balanced W0-chm antenna ix 


eo Six record equalization choice oe ive athode { wer st 
(80-R: 13 tubes.) @ 8 controls includia 

tion, Tuning, Loudness Balance Art eo Swell wered @ Magnificent appearance 
and workmanship. « Crass Size 12% wide, &’, deep less knobs, 6” high 
(80-R: 4° high.) @ MOTE: Model 80-K is identical to the at © but ic designed 


MODEL 8O-R © FOR USE WITH EXTERNAL AUDIO CONTROL 


MODEL 80-T © MOST ADVANCED PROFESSIONAL TUNER WITH COMPLETE AUDIO CONTROL 


Mnnounctna J 


C 
THE SERIES 80 


FISHER 


FM-AM TUNERS 


ere are America hirst FM-AM tuners with TWO me s tor micro 


accurate tuning, just « { the many nique fe h mark 


FISHER Model nd 80-R as cl n ou can buy y fol 


deservedly the uns hed rep on of their predece or Models 
70-RT and 50-R. The 8 1 80-R are truly designed tor the futur 


Outstanding Features of THE FISHER Series 80 


my tor 20 db of quieting.) @ Separate 


puts 
increased signal-to-noise rat eo AM «select t idjustable AM senmsit ty 


better than | microvolt. @ Inherent hum son-measurable. @ Distortion below 004% 


1 volt output. @ 4 inputs, including separate tape playback preamy equalizer 
ts. o 16 tubes 


4 Basen, Treble, Volume, Function, Equatize 


use with an external audio control such as THE PISHER Series 80-4 
MODEL 80-T 


$1995° 


MODEL 80-R 


$169°° 


MAHOGANY OF BLONDE 


casiner, $1795 


Write For FULL Details 


FISHER RADIO CORP. 
21-23 44th DRIVE 
LONG ISLAND CITY 1,.N.¥ 


AAAAAAAAAAA Liisi s ditt ii iiiissis 


Immediate Sensation! 


mt OP 
FISHER 


(f/ 
e/ shod Yudto Conhol 


SERIES 80-C 


Tt rook FISHER to improve on FISHER. When we introduced 
I our Model 50-C Master Audio Control three years ago it was 
immediately acclaimed the finest instrument of its type. Like its 
renowned counterpart, the new FISHER Master Audio Control, 
Model 80-C, represents another milestone in engineering excellence, 
ease and flexibility of use, and workmanship of a quality normally 
encountered only in broadcast station equipment . . . these are its 
outstanding characteristics. It took FISHER to improve on FISHER. 


Chassis Only, $99.50 * Mahogany or Blonde Cabinet, $9.95 


Remarkable Features of THE FISHER 80-C 


© Protessional, lever-type equalization for all current recording character- 
istics. © Seven inputs, including two Phono, Mic and Tape. © Two cathode- 
follower outputs, © Complete mixing and fading on two, three, four or fite 
channels, @ Hass and Treble Tone Controls of the variable-crossover teed- 
back type. © Accurately calibrated Loudness Balance Control. @ Selfl-powered, 
© Magnetically shielded and potted transtormer, © DC on all filaments; 
achieves hum level that is inaudible wader any conditions. © Inherent hum: 
non-measurable. (On Phono, 72 db below output on 10 mv input signal; 
better than 85 db below 2v output on high-level channels.) © IM and 
harmonic distortion: son-measurable. © Prequency response: uniform, 10 to 
100,000 eyeles. © Separate equalization and amplification directly from tape 
playback head, © Pour dual-purpose tubes, all shielded and shock-mounted, 
© Seperate, high-dain microphone preamplifier. © Push-Button Channel- 
Selectors with individual indicator lights and simultaneous AC On-Off 
switching on two channels (for tuner, TV, ete.) © Master Volume Control 
plus 5 independent Level Controls on front panel. © 11 Controls ples 5 
push-buttons, © Three auxiliary AC receptacles, size: Chassis, 124%" x 7%” 
x 444" high. 1m cabinet, 135-11/16" « 8 « 5%" high. Shipping weight, 10 pounds, 


Prices Slightly Higher Weat of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. - 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


utes of program material per channel 
while at low speed up to 1% hours of 
material can be handled on each chan- 
nel 

The “Ericorder” is currently avail- 
able in a cabinet (the KTB 202) or 
as a chassis (the KTB 201) model. In 
chassis form, no speaker or amplifier 
is included 109 


MASTER RECORDING LATHE 

Components Corporation has recent- 
ly delivered the first of its new “Hy- 
drofeed” precision master recording 
lathes to Olmsted Sound Recording 
Studios 

The new lathe incorporates a hy- 
draulic feed system on the carriage 
instead of the usual lead screw, thus 
reducing residual rumble to less than 
70 db down from a standard level of 
7 cm/sec. at 1000 cps Unlike conven- 
tional lead screw carriage drive Sys- 
tems, there is no appreciable wear with 
use and consequent increase in re- 
sidual rurnble 

With the “Hydrofeed"” system pitch 
can be altered with ease. Automatic 


’ 


anticipatory memory-controlled valves 
have been dev ) i actual mas- 
ters have been cut and process« d with 
a pitch of 420 lines per inch 110 


REPLACEMENT CARTRIDGE 
Shure Brothers nev Twin-Lever” 
ceramic crystal cartridge has been de- 
signed specifically for replacement ap- 
plications and can be used in place 
of 132 models of 3-speed, plastic-cased, 
ceramic and crystal, turnover and sin- 
gle-needie cartridges in home phono- 
graphs 

The new unit has individual needle 
compliance for 78 rpm and micro- 
groove response, a unique needle shift 
design, and an amazingly simple needle 
replacement procedure itt 


DONNER WAVE ANALYZER 

Donner Scientific Company has just 
released a frequency selective vacuum- 
tube voltmeter which accurately meas- 
ures the amplitude and frequency of 
electrical signal components within the 
range of 30 to 50,000 cps 

Known as the Model 21 wave ana- 
lyzer, the instrument can be used for 
harmonic and intermodulation distor- 
tion measurements, hum and noise 
analysis, and carrier telephone line and 
equipment testing 

A precise, double half-lattice crys- 
tal filter and switch for choosing either 
narrow or broad selectivity are im- 
portant features. Narrow selectivity 


RADIO & TELEVISION NEWS 


is needed for separating signal com- 
ponents which are close together while 
broad selectivity is advantageous when 


scanning the spectrum or when input 
signals contain small amounts of fre- 
quency modulation 112 


AUDIO LEVEL INDICATOR 
A versatile vacuum-tube audio level 
indicator, the Model 5514, has just been 
introduced by Kilpatrick Electronic 
Laboratory. AN EXCEPTIONAL, NEW THIRTY-WATT AMPLIFIER + HANDLES SIXTY-WATT PEAKS! 
Unlike conventional vu meters, the 
new indicator may be used anywhere J, e 
in any audio system from preamplifier ° 4 
to speaker or recording head. The in- eX PU hchthsen Wb, J 
put impedance is 1 megohm and refer- ° 
ence level (% scale) is adjustable from G 
7 to 350 volts peak. Feedback stabi- 
lization makes the indication independ- 


al 
ent of line and tube fluctuations 
Adapter-cable assemblies are avail- 
able for rapid connection at the power 
amplifier stage or connection may be 
made to the monitor or spare output H E 
jack. The Model 5514 is currently 


siti women sens | 30-Watt Amplifier 


mounting unit, a 4%" panel, and a 414” 

portable unit 113 

MODEL 80-4Z 
VIKING TAPE DECK 

Viking of Minneapolis is marketing a 

compact, inexpensive tape deck which 


NOTHER FISHER FPIRST our great new 40-watt amplifier with 
PowerScope, a Peak Power Indicator calibrated in watts to show 
instantly the peak load on your speaker system. The new FISHER 
80-AZ Amplifier is the first with a positive indicator to prevent voice 
coil damage. The Model 80-AZ is magnificent in appearance and quality 


Incomparable Features of THE FISHER Model 80-AZ 


eo High output less than 0.5% distortion at 0 watts; less than 0.05% at 10 watts 

Handies 60-watt peaks. @ Intermodulation distortion less than 0.5% at 25 watts and 

02% at 10 watts. @ Uniform response 10 to 90,000 cycles: within 0.1 db trom 

20 to 20,000 eveles. @ Power output is constant within | db at W watts, from 15 to 

35,000 cycles. @ Hum end noise level better than 96 db below tull output! @ Three 

seperate feedback loops tor lowest distortion and superior transient response 

@ Unique cathode teedback cireuit tor triede performance with the efficiency of 

tetrodes. @ Output transtormer bas interleaved windings end « drein-oriented steel 

core. @ Three Controls: PowerScope, Z7-Matic and Input Level. @ Handsome, brushed- 

brass control panel (with sufficient cable for built-in installations.) @ Tube Com- 

F . plement: | 12AT7, | 1ZAt A, 2-EL-37, 1-—-5V4-G, 1-—-PowerSeape Indicator 
provides a frequen y response of 40 1—Regulator. » %- and 16-ohm outputs. o Size: 15% 14% x 6%” high, Waronr: 22 Ibe 


to 14,000 cps at 7% ips Used with a 
NARTB compensated equalizer ampli- P $ 
ri ni 

fier, response will fully meet broadcast ce o y . 
requirement for minimum distortion, 
flutter, and wow WRITE TODAY FOR COMPLETE SPECIFICATIONS 

The Viking FF75 tape deck uses a 

o . * 

atic opened Gouna tie, aan ee FISHER RADIO CORP., 21-23 44th DRIVE + L. |. CITY 1 * N.Y. 
belt-driven from a floated motor plat- 


Price Slightly Higher West of the Rockies 
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Seaiet's TOP — 
tHe Of 
FISHER 


FM TUNER 'isc 
World's Best by LAB Standards 


RF” almost two decades we have been producing audio equipment 
of outstanding quality for the connoisseur and professional user, 
Im the cavalcade of FISHER products, some have proven to be 
years ahead of the industry. THE FISHER FM.80 is just such a 
product. Equipped with TWO meters, it will outperform any ex- 
isting FM Tuner regardless of pricel The FM-80 combines extreme 
sensitivity, flexibility and micro-accurate tuning. Despite its full 
complement of tubes and components, the FM-80 features an un- 


usually compact chassis of fine design. Chassis Only, $139.50 
Mahogany or Blonde Cabinet, $14.95 


Outstanding Features of THE FISHER FM-80 


@ TWO meters; one w indicate sensitivity, one to indicate center-of channel 
for micro-accurate tuning. @ Armstrong system, with two IF stages, dual 
limiters and a cascode RF stage. @ Full limiting even on signals as weak 
as one microvolt. @ Dual antenna inputs: 72 ohms and 400 ohms bal- 
anced (exclusive!) @ Sensitivity: 144 microvoles for 20 db of quieting on 
72-ohm input; 3 microvolts for 20 db of quieting on 400-ohm input. 
@ Chassis completely shielded and shock-mounted, including tuning con- 
denser, © eliminate microphonics, and noise from otherwise accumulated 
dust. @ Three controls — Variable APC/Line-Switch, Sensitivity, and 
Station Selector PLUS an exclusive Ourput Level Control, © Two bridged 
ourpuss, Low-impedance, cathode-follower type, permitting output leads 
up to 200 feet, @ 11 mbes. @ Dipole antenna supplied. Beautiful, 
brushed-brass front panel. @ Self-powered. @ WwHicnT 15 pounds, 
CHASSIS SIZE, 1254" wide, 4” high, 844" deep including control kaobs. 


Price Slightly Migher West of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. . 21-23 44th DRIVE - L. I. CITY 1, N. Y¥. 


form. The deck uses the “Dynamu” 
head which is designed specifically for 
playing the extended recorded music 
tapes. Both monaural and binaural 
adaptations are available. Fitted with 
erase and record heads and using suit- 
able circuitry, the FF75 may be 
adapted to professional quality record- 
ing and duplicating 114 


NEW FISHER AMPLIFIER 
Fisher Radio Corporation has come 
out with a new 30-watt amplifier, the 
80-AZ, which features the firm's “Pow- 
erScope” peak power indicator cali- 


brated in watts in order to provide 
maximum speaker voice coil protec- 
tion. 

Distortion is less than 5% at 30 
watts and less than .05% at 10 watts 
The amplifier is capable of handling 
60-watt peaks. 

Response is uniform from 10 to 50,- 
000 cps and 1 db from 20 to 20,000 
cps. IM distortion is less than 5‘ at 
25 watts and .2% at 10 watts 

There are three controls on the unit, 
“PowerScope”, “Z-Matic”, and “Input 
Level.” 115 


STEPHENS “SUPER TWEETER" 

By popular request, Stephens Manu- 
facturing Corporation is now making 
available its tweeter, normally used in 
its “Tru-Sonic” 152AX and 122AX 
coaxial speakers, as a separate No. 212 
“Super Tweeter.” 

The new unit features the company’s 
double exponential horn to assure 
wide, even dispersement of highs. It 
has a handspun aluminum diaphragm 
activated by a fully-enclosed magnetic 
structure. Smooth frequency response 


from 5000 to 18,000 cps is obtained with 
this tweeter. 116 


“KNIGHT” AM-FM TUNER 
Allied Radio Corporation is now of- 
fering its low-cost “Knight” AM-FM 
tuner which has been designed as a 
companion unit to the 12-watt “Ban- 
tam” amplifier 
Since it is a “basic” unit it has only 
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two front panel controls, “tuning” and 


“function selector,” making it ideal for 


use with amplifiers or preamps having 


full sets of controls. A third control, 
“output level,” located on the rear 
panel, prevents overdriving the ampli- 
fier. 

The highly sensitive, 7-tube plus rec- 
tifier, circuit provides good reception 
even in weak signal areas. An auto- 
matie frequency control circuit locks 
in stations as their dial setting is ap- 
proached. This feature also eliminates 
drift during tuner warm up 117 


AM-FM RECEIVER 

David Bogen Co. Inc. has added an 
AM-FM receiver to its line of audio 
equipment. Known as the RR550, the 
new unit includes FM sensitivity of 2‘ 
ev. for 30 db quieting (70 ohm input 
measured using IRE standards). The 
AM sensitivity is 5 zv. for 20 db signal- 
to-noise ratio 

A tuning meter, which works on both 
AM and FM, is included along with 
an a.f.c. defeat switch on the panel 
There is a built-in ferrite loop for AM 
and a built-in line antenna for FM 


Provisions are also made for the use of 
external antennas including 70 ohm un- 
balanced and 300 ohm balanced 118 


“DOUBLE-PLAY” TAPE 

A new magnetic recording tape that 
will double the playing time over stand- 
ard recording tape has been announced 
by ORRadio Industries, manufacturer 
of the “Irish” brand of recording tape 
The new tape will be known as the 
“Trish” Double-Play Recording Tape, 
No. 7-2400 

Up to four hours can be recorded 
without a reel change at 1% ips and 
eight hours dual track. The 7” reel, 
standard with most home-type record- 
ers, accommodates 2400 feet of the 
tape. The secret of the increased tap- 
age is the use of the new 5 mil. “My- 
lar” film. It is virtually tear resistant, 
is unaffected by temperature extremes, 
and cannot dry out and embrittle with 
age. 1g 


“STATICMASTER” SYSTEM 
Nuclear Products Company has de- 
veloped a new “Staticmaster” system 
to meet the specific needs of broad- 
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Announcing f 


rut OP 
FISHER 


AM TUNER 


MODEL AM-80 
HORTLY after the ippearance ol the famous FISHER PM-80 


Tuner, we received many requests for an AM counterpart of 
the same blue-ribbon breed. The AM-80 was engineered in response 
to those requests and we ar proud of it as its owners will be. In 
areas beyond the service of FM stations, users of the AM-80 will 
discover with delight that it has the pulling power of a professional 
communications receiver, bringing enjoyable reception of ordinarily 
clusive, distant stations. The AM-80 offers broud-tuning for high 
fidelity AM reception, as well as medium and sharp tuning for 
suppression of interference where it exists; and it is a perfect com- 
panion for the FM-80. The specifications below speak for themselves, 


Outstanding Features of THE FISHER AM-80 


@ Features @ relative-sensitivity tuning meter for micro-accurate station selec. 
tion @ Sensitivity: better than one microvoll! @ Three-dang variable condenser, 
@ One tuned RF and two IP stages. o Tdree-position, adjustable band-width, 
@ Frequency response (broad position) « 3 db at & Ke Audio section 
uniform response, 20 to 20,000 cycles @ Built-in 10 Ke whistle filter. @ Deal 
antenna inputs. Loop antenna supplied. @ Three high-impedance inputs 
@ Cathode-tollower output permits leads up to 200 leet. e Completely shielded 
and shock-mounted construction. including bottom plate. @ Flywheel tuning 
@ Slide-rule tuning dial with logging seale @ Beautiful, brushed-brass control 
panel. @ Pour controls: Power Sensitivity, Punetion, Tuning, Output Level 
Control. @ Tube Complement: Total of Bight. 3—6BJ6, 1—«4BR6, 1-—4ALS5, 
2—6C4, 1—6X4. Size: 12%" wide, 4” high, 8%” deep, including knobs, 


Price Only $139.50 


Mohogony or Blonde Cabinet: $14.95 
Price Slightly Higher Weat of the Reckles 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. - 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


Powerhouse 


MEETS THE HIGH POWER 
DESIGN REQUIREMENTS 
OF HIGH FIDELITY 
AUDIO AMPLIFIERS 


For outputs up to 100 watts, two 
6550's in push-pull will provide 
the same power now attained in 
most existing designs by the use of 
four or more tubes. Reduction in 
the number of tubes means simpli 
fied electrical balance, reduced 
maintenance and over-all lower 
cost. With proper circuitry, the 
6550 will provide full power out- 
put with approximately the same 
grid voltage drive as the 6L6, 5881 
or KT66 types. The 6550 is pro- 
duced under laboratory conditions 
with exhaustive quality control to 
assure premium performance and 
long life. Ask your tube supplier 
for it, 

TUNG.SOL ELECTRIC Ine., Newark 4, NJ. 
Sales Offices: Atianta, Chicago, Columbus, 


Culver City, Dallas, Denver, Detroit, Newark, 
Seattle 


TUNG-SOL 
OH 5 5 


BEAM POWER AMPLIFIER 


casting stations where it is not always 
possible to take the time to neutralize 


the static charge on the record to zero 
after the brush has eliminated surface 
dust 

The system consists of the company s 
standard record brush plus 
ionizing unit mounted on a _ polished 
chrome flexible arm and base The 
brush is used to clean the records and 


a special 


neutralize all surface static electricity 
The flexible arm permits accurately 
locating the ionizing unit so that the 
radiation is effective in maintaining 
the neutralization of the entire sur- 


face 120 


PROFESSIONAL TAPE UNIT 

Telectro Industries Corporation is 
now offering a new magnetic tape 
which has been 
especially designed for broadcast and 
high-fidelity applications 

The Model 1000 is a portable dual 
track recorder and reproducer which 
will operate at either 7% or 15 ips. 
Frequency response is 30 to 10,000 cps 

2 db at 7‘ ips and 30 to 15,000 cps 


recorder-re producer 


2 db at 15 ips. Rewind time is one 
minute for 2400 feet of tape. The unit 
operate on 115 Its, 60 evel 121 


3-SPEED TAPE DECK 

Fenton Ce is again announcing a 
new tape deck, this model providing 
three speeds in a more elaborate lay- 
out 

Known as the “Brenell Hi-Fi” deck, 
the new unit has three independent 
motors driving the capstan, feed, and 
take-up reels and is provided with in- 
stantaneous mechanical braking. All 


4 


braking, switching, and pinch-roller op- 
erations are positively interlocked in 
two simple control knobs 

The speed selection mechanism con- 
sists of a precision-ground capstan and 
a 2:1 ratio screw-on sleeve, permitting 
either 3% and 7% ips er 7% and 15 ips 


operation. The re completely 
shielded with Mumetal to eliminate 60 
cycle hum and meet require- 
ments. 122 


AUDIO ATTENUATOR 
Cinema Engineering Company, a di- 
vision of Aerovox Corporation, is in 
production on a new type of audio at- 
tenuator which fe ss self-wiping 


contacts of nickel silver, carbon com- 
position and wirewound resistors 

The unit is available in 150, 250, and 
600 ohms. The resistance element val 
ues are standard 5% ; iv The 
audio ladder controls a 6 db in 
herent insertion lo other net- 
work types of mixer controls have zero 
inits are available in 
potentiometer, ““T 
networks Control are ( ipabl of 


handling levels of {0 dbm 123 


loss Other tap f 
ladder attenuator 


HARTLEY ENCLOSURE 

Hartley Products Co. is currently 
marketing a newly-designed non-reso 
nant enclosure which will house either 
one or two of the firn non-resonant 
215 speakers 

Available in either blonds mahog- 
any finishes, the unit inclu a two- 


stage acoustic filter which eliminates 
air and cabinet vibration The en- 
closure is 30” x 18” x 16” deep 124 


A.F. WAVE ANALYZER 

Federal Telephone and Radio Com- 
pany is handling the distribution of a 
new a.f. wave analyzer, the Type FT- 
FNA. The instrument is self-contained 
and includes an analyzer, two-axis re- 
corder, filter, and other apparatus for 
complete manual or automatic fre- 
quency range 

The unit provides both narrow and 
wide band operation, offers logarith- 

(Continued on page 132) 
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ALLIED’S own KNIGHT exectronic kits... 


Get the most for your money in ALLIED'S KNIGHT 
Test Instrument Kits. Have the lab precision quality, the dependable 
accuracy, the professional styling you want—and SAVE MONEY 
KNIGHT Kits are the last word in electronic design and the easiest to build 
Instruction manuals ore a marvel of simplicity and clarity for 
quick assembly without guesswork. You need only a soldering iron 
screwdriver and pliers to assemble and own these professional 
quality instruments. Build one and you'll want to own 
more of these fine matched units. 


ALLIED —the reliable name in Electronics —gives you 
the greatest valve for your test instrument dollar in KNIGHT Kits. 


KNIGHT PRINTED CIRCUIT 5” OSCILLOSCOPE KIT 


Medel F-144 New wide-band, full-size 5” Oscilloscope; equals ur betters the performance of 
commercially. wired ‘scopes costing several times the price. Two printed circuit 

00 boards and exclusive laced wiring harness cute assembly time to minimum 

$ Ideal for the professional Laboratory, for color TV servicing and high frequency 
applications. Has 6 times the usual sweep range-- from 15 to 600,000 cpa. Locks 

in frequencies as high as 9 mec. Vertical response from ' cycles to § me. Response 

$6.90 down, + Ldbat 3.58 me; + 3db at 5 me. High vertical sensitivity of 25 rma millivolts 
$6.00 menthly inch. Input capacitance 20 mmf. Outstanding features: cathode-follower vertical 
fer 12 months &nd horizontal inputs, 7nd anode provides 1400 volts for high-intensity trace 
push-pull vertical and horizontal amplifiers, positive and negative locking; faith 

ful square wave response; frequency-compensated input attenuator, Z-axis input for high 
intensity modulat.on, one volt peak-to-peak voltage calibration; internal astigmatiam control 
blanking circuit to eliminate retrace lines; DC positioning control. Complete with all tubes and 
parts, ready for easy assembly. Handsome professional case finished in blue, with gray control 

panel. Shpg. wt., 40 tbe 

Model F.144. Knight Printed Circuit 5° Oscilloscope. Net only $69 00 
Medel F.148. Demodulator Probe. Net $3.45 
Medel F.147. Low Capacity Probe. 12 mmf. Net $3.45 


KNIGHT Kits ore engineered to bring you the latest advances 
in electronic instrument design. The use of premium quolity 
comp-nents assures absolute dependability. 


KNIGHT Kits ore designed for easiest avsembly. It's just like . deonated 
iagrams are 

having a good instructor of your side. “raya 

You ond ALLIED ore o team. ALLIED stakes its 30-year fit ae cpl we OS ote 

reputation in the Electronics field on your complete success the Acedl date Gane toe 

ond satisfaction. easily 


All Prices Net 
y F.0.8. Chicago 


sf evap ls 


KNIGHT PRINTED CIRCUIT VTVM KIT 


Medel F.125 New extremely stable, highly saceurnte VIVM 
EASY tx 95 Greatly simplified wiring —entire chassis in a printed 
+ cireuit board. Features maximum convenience in 
PAYMENT TERMS > $ arrangement of scales and controls. With peak -to 
. peak scale for FM and TV work. Ranges: AC peak 
ur total Kit order 's to-peak volts, 0-4-40-140-1400-4000; AC rms volte and DC volts 
van- 0-1.5-5-15-50-150-500.1500; ohma, 0-1000, 10K, LOOK; 1-10-1006 
$45, take od 


1000 mega; db acale 10 to +56. Uses low-leakage awitches and 


vai Time i 


if yo 

over 

ur libe 

tage of o only awitching to any range without adjusting zero set. 454° meter 

Payment Plan— 200 microamp movement. Polarity reversing ewitch. Inout resist 

0% down, 12 full ance, || megs. Complete kit, ready to assemble. Shpg. wt., 6 ibe 

' Write for ; Medel F-125. Knight Printed Circuit VTVM Kit. Netonly $24.95 
to poy: Medel F.126. Hi-Voltage Probe; extends DC range to 

application form. 50,000 Volta. Net $4.50 
PP Medel F.127. Hi- Frequency Probe; extendea AC range to 

250 me. Net $3.45 


ALLIED RADIO SEE FOLLOWING PAGES > 


precision resistors. Balanced-bridge, push-pull circu permite 


months 


ALLIED’S own KNIGHT 


ELECTRONIC KITS.... 


BUY WITH CONFIDENCE 


Advanced Electronic Design 
New Printed Circuits 
Easy-View, Hi-Legibility Panels 
Professional Streamlined Styling 
Matched Instruments 


PORTABLE 
TUBE TESTER 


Premium Quality Components 


$9975 


KNIGHT EASY-TO-BUILD TUBE TESTER KIT—OUTSTANDING VALUE 


Eapertly designed, up-to-date, ideal for the laboratory or service 
priced, yet it offers high accuracy Features provision for 
testing 600-ma tubes; roll-chart data for all popular series-atring types. Teste 4, 5, 6 and 7-pin 
large, regular and miniature types, octals, loctals, 9-pin miniatures and pilot lamps. Teste for 
open, short, leakage, heater continuity and quality (by amount of cathode emission). 444" 
square meter with clear “GOOD.-?- REPLACE” scale. With line-voltage indicator and line 
adjust control, Choice of 14 filament voltages from 65 to 117 volta. Blank socket for future 
type tubes. Universal-type selector switches for any combination of pin connections. Single 
unit, 10-lever function switch simplifies assembly 
types. Complete kit, ready for easy assembly. Shpg. wt 
Medel F.143. Counter type Knight Tube Tester Kit 
Medel F.142. As above, but with carrying case. Net only 

Medel F.141. TV Picture Tube Adapter for above. Net only 


All Prices Net 
F. ©. 8. Chicago 


Model F.119 


s]]° 


shop. Remarkably low 


top versatility and convenience 


IHuminated roll chart lists over 700 tube 
14 Ibe 
Net only 


KNIGHT CAPACITOR CHECKER KIT 


‘Tests capacitors while they are still wired in the 
circuit! Saves time and trouble. Just press a 
button and the “magic eye” instantly shows 
opens and shorts blocking 
coupling and filter condensers from 20 mmf to 
2000 mfd, even when the capacitor under test 
in wired with a resistance as low as 60 ohms 
Capacitors between .1 mfd and 2000 mfd may 
be tested even when in parallel with resistance 
as low as 2 ohms. Housed in the professionally 
styled Knight Kit case, sturdy steel in blue 
wrinkle finish with gray control panel. Complete 
kit, ready for easy assembly. Shpg. wt., 5 tbe 
Model F.119. Knight Capacitor Checker Kit 

Net only $it.é6s 


$29.75 
$34.75 


$3.75 Checks by-pass 


Model F.124 


KNIGHT 
20,000 OHMS/ VOLT VOM KIT 
Medel F.140 Outstanding quality and per- 
5 formance at extremely low cost 
‘96 Features 32 ranges, full vision 
4\4" meter; + 2°) full scale 
deflection; 60 microampere 
sensitivity for 20,000 ohmea/volt input re- 
sistance on DC; front panel “zero adjust” 
Single awitch selects function and range 
Range: AC, DC and output volts, 0-2.5, 10-50 
250. 1000.5000; Resistance, 0.2000. 200,000 
ohms and 0-20 meg.; DC ma, 0-.1-10-100, 
DC amps, 0-1-10; Decibels, —30 to + 63 
in 6 ranges. Uses precision 1°) multipliers 
Complete kit with bakelite case, batteries 
and test leads. Shpg. wt., 5 ibe 
Medel F.140. Knight 20,000 ohmea/volt 
VOM Kit. Net , $26.50 


pi ae 


PAYMENT TERMS: if your total kit o 
oem: liberal Time Payment Plan—only 
application form. 


+c FS CLS TOT A 


take advantage of ovr 
full months to pay. Write for 


KNIGHT 
1,000 OHMS VOLT VOM KIT 


Medel F-128 Exceptional accuracy and ver- 


satilit at amazing low coat 
$ 25 Ideal for service shop, lab and 
Amateur use. Uses 454" meter 


(400 microamp movement) 

with separate scales for AC 
voltage and current, DC voltage and cur- 
rent, decibels and resistance. 35 ranges in- 
clude: AC, DC and Output volts, 0-1-5-10- 
50- 100.500.5000 (1000 ohma/volt sensitiv- 
ity); Resistance, 0-1000-100,000 ohma and 
0-1 meg.; Current, AC or DC, 0-1-10-100 
ma and 0-1 amps; Decibels 20 to + 69 
in 6 ranges. Uses 1°) precision resistors 
3-position function switch and 12-position 
range awitch. Complete kit with Pakelite 
case, battery and test leads. Shpg.wt., 2's ibs. 


Medel F-12868. Knight 1,000 ohme/ volt 
VOM Kit. Net $14.25 


rder comes to over $45, 
10% down, 12 


ALLIED RADIO 


, 
+ 


s] 8” 
KNIGHT 


RESISTOR-CAPACITOR TESTER KIT 


This new highly accurate tester meets the crit 
ical requirements of lab and service shop 
Measures capacitance and resistance; checks 
for opens and shorts in paper, mica and ceramic 
capacitors; shows power factor of electrolytics 
Large dial shows capacitance and resistance at 
a glance; balanced-bridge circuit with “magic 
eye” for correct dial setting. Measures power 
factor from 0-50". Tests capacitors with rated 
voltages applied. 5 test voltages: 50, 150, 250, 
350, 450. Capacity ranges: 10 mmf to .005 mfd, 
001 to .5 mfd, .1 to 50 mfd and 20 to 1000 mfd 
Resistance ranges: 100 to 50,000 ohms and 
10,000 ohms to 5 megs. Accuracy, + 10°). Auto- 
matic discharge feature prevents after-test 
shock. Complete kit with Knight professional 
portable case. Shpg. wt., 8 lbs 

Model F-124. Knight Resistor-Capacitor 


Tester Kit. Net only $18.75 


USE HANDY ORDER FORM 
ON NEXT PAGE 
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KNIGHT LOW-COST RF SIGNAL GENERATOR KIT 


An extremely popular kit, noted for its wide range sand exceptional sta- Medel F-145 


bility —saves you two-thirds the cost of a comparable wired instrument 75 
Delivers output on fundamentals from 160 ke all the way out to 110 mx $ 

useful harmonic output to 220 mc. Ideal for aligning RF and IF stages 

and for audio equipment troubleshooting. Also serves as TV marker 

Features the famous Colpitts circuit 


generator when used with any sweep generator 
100,000 microvolts 


for high accuracy with negligible dritt RF output rated over 
Output can be modulated at 400 cy« les. Has built-in sine-wave audio oacillator with 
output jack for 400 cycle output Maximum audio output, 10 volts. Jack for exter 
nal modulation; step and continuous-type output attenuators Complete kit with 
professional portable case. Shpg. wt., 10 Ibs 


Model F -145. Knight RF Signal Generator Kit. Net only $19.75 


All Prices Net 
Fr. O. B. Chicege 


BUILD WITH CONFIDENCE KNIGHT VISUAL-AURAL SIGNAL TRACER KIT 
\ remarkable value in a kit which permite Medel §.135 


® Crystal-Clear Instruction Manuals visual and aural signal tracing of RF, IF $9375 


> a sae video and audio circuita costs no more 
*@ Exclusive “‘Step-and-Chek than an audio signal tracer alone. ‘Traces 
Building Method the signal from the antenna to the speaker 
Reproduces signal at plate or grid connection of any 
@ Exclusive “King-Size” Diagrams stage. Identifies and isolates “dead” stages. Features 
: ‘ . : high usable gain of 50.000 magic eye” with calibrated 
*Exclusive “Spotlight Pictorials ittenuators for signal presence indication and atage by 
stage gain measurements, built-in 4 IM apeaker, Ht 
SAVE MONEY! Depend on ALLIED —the probe for checking sll atages, especial audio probe tip 
ncluded, provides noise test, built-in watt meter cal) 
world’s largest Electronic Supply House brated from 25 to 1000 watts; provision for external 


get the most for your test instrument dollar scope or VIT'VM. Complete kit with portable c. « 
Shp. wt., 15 the 


Model F-13935. Knight Vieual-Aural Signal 
Tracer Kit. Net only $23.75 


KNIGHT AMPLIFIER KITS FOR HI-FI BUILDERS 


Model F.137 


KNIGHT AUDIO GENERATOR KIT 
Save money —have performance equal to instruments 


at many times the price! Provides an ideal audio fre 10-WATT HI-FI AMPLIFIER aay 


quency source for « hecking audio circuits of amplifiers 


and other hi-fi equipment; also checks speaker response Medal $-2 20-WATT 
Frequency range: 20 eps to 1 me in 5 ranges. Output $9 95 Famous for wide oe Model £.750 ai-Ft AMPLIPIOR air 
0 woduction - rue hi-fi for lees! Fre. 


voltage: 10 volts to high imp 1 db to 200 ke. Gen 
erator imp., 600 ohms. Less than 25 distortion from $ 75 Fp responmee, + 1 dh 
100 eps through the audible range leas than 5 when 4 lo 20,000 cpa at 20 watts, 
driving 600 ohm load at maximum output. Continu Distortion, | ¢ Ot 20 watts 
ously variable step-attenuated output. Circuit as de : input, 90 db Hum and nome level tuner 
veloped by U. 8S. Bureau of Standards, Complete kit > at 10 du tak, db below 20 watts: phono, 72 
with professional portable case, ready to assemble ‘ than Sensitivity: tuner 
Shpg. wt., 17 tbe on-off mag 

mag 


Model F-137. Knight Audio Generator Kit. Net. $31.50 


. . 14 lhe 
Medel $-234. Amplifier Kit. Net $20.95 ——- records. 


’ HAM Siege $-235. Preamp Kit for above 23 the. Hon a 
—— 27 : 
Net $2.75 ose 5-750. SO-Winte Hi-Fi Ampito, 


SPECIAL! 
= 7 a $-725 
ALLIED RADIO 


: 
rd $97” 
— Allied Radio Corp, Dept. 14-5, 100 N. Western Ave., Chicago 86, Ill. 
KNIGHT SELF-POWERED VFO KIT 


ip me t llow KNIGHT Electronic Kit 
Complete with built-in power supply! Careful design Ship me the follo ng G El. cre An. . 
and voltage regulation assure high stability Excellent t 
oscillator keying characteristic for fast break-in with Quon ity 4 ea — Description - — 
out clicks or chirps. Full TVI suppression. Has plenty lj | 


of bandapread: separate scales for 40, 20. 15 and 10 4 
meters (11 and 80 meters have combined scale), vermer | 
drive mechaniam. 2-chassis construction keeps heat —__—__+ — 
from frequency determining circuits. Output cable plugs 
into crystal socket of transmitter Output on 80 and 40 —————— " 

4 for “no swish’ 


meters. With Spot-Off-Tranamit ewit« 
tuning. Extra switch contacts for operating relays and 
other equipment. Complete kit for easy assembly 
Shpg. wt., 8 ibe 

Medel $-725. Knight Self. Powered VFO Kit. Net $27.50 


Nome 


Address 


ORDER TODAY a | Lene a= State 
; = oo a oe ee oe oe ee oe oe oe oe 


4 enclosed. For parcel post include postage (express is shipped collect) * 
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Front panel view of the Model AA-1 au 
dio analyzer. The unit measures 13” 
wide, 642" high. and 7” deep over-all. 


The new Heathkit Model AA-] offers test facilities 


normally found only in three separate instruments. 


audio work and serious audiophiles 
require certain items of test equip- 
ment not normally found on the serv- 
ice bench in order to properly analyze 
the operation of audio equipment 
Among the test units most 


y RVICE technicians specializing in Model AA-1 audio analyzer offers all 


used for audio servicing are the audio signals are brought out to 


wattmeter, the a.c. vacuum-tube volt- binding posts and can be used separate- 
meter, and the intermodulation ana- ly for testing or mixed for IM measure- 


lyzer. The recently-released Heathkit ments 


Rear view of instrument. 


Assembly requires careful attention to details. 


three of these important facilities in ; 
single instrument A separate 
oscillator is not required in view of the 
fact that this new instrument generates, 
within itself, two audio signals 
often 60 cycles and a high 6 kc. Both of these 


ew Audio 


nalyzer 


This new unit tests power output, 
noise, gain, overload characteristics, and 
IM characteristics and offers non-in- 
ductive load impedances of 4, 8, 16, and 
600 ohms, which may be selected by 
means of the “Load Selector” switch 
A high-impedance position is provided 
for stage-to-stage or other high im- 
pedance circuit analysis 

The a.c. vacuum-tube voltmeter in- 
corporates three stages which provide 
10 millivolt full-scale sensitivity. Two 
diodes in a half-wave bridge supply the 
d.c. for the 200 wa. meter. The non- 
linearity of crystal diodes at low volt- 
age levels is compensated by making 
the meter movement non-linear in the 
opposite direction. Another diode and 
variable resistor are shunted across the 
meter allowing adjustment of meter 
linearity, thus insuring decading ac- 
curacy. 

Power measurements are made in 
conjunction with the a.c. vacuum-tube 
voltmeter and precision cornpensation 
networks to correct voltage in relation 
to power dissipated in the high-wattage 
load resistors. Since the power dissi- 
pated is related to the voltage out of 
the input network, the meter scale can 
be calibrated directly in watts. Power 
output can be read in dbm or watts on 
the red meter scales 

The intermodulation analyzer oper- 
ates much the same as a broadcast 
radio receiver Mixed high and low 
frequencies are fed to the analyzer 
which amplifies the high frequencies 
but rejects all low frequencies except 
those actually modulating the higher 

RADIO & TELEVISION NEWS 


frequency The modulated high-fre- 
quency signal is set to a predetermined 
level and is then detected or demodu- 
lated. The remaining signal appears as 
a low-frequency component and is 
passed through a low-pass filter to re- 
move residual high-frequency compo- 
nents. The remaining signal is inter- 
modulation and is indicated on the 
meter in percentage 

The power supply for the instrument 
consists of a full-wave 6X4 rectifier 
with filtered d.c. output. Plate voltages 
are supplied to the rectifier and fila- 
ments from the power transformer as 
well as voltages for the low-frequency 
signal source Separate filtering sys- 
tems are provided for the high-frequen- 
cy oscillator and analyzer to insure 
complete isolation. The AA-1 is de- 
signed for 105-125 volts, 50-60 cycles. It 
draws 20 watts 

In addition to the “Load Selector” 
switch mentioned previously, the in- 
strument has a “Function Selector” 
switch which controls all operations of 
the unit. In the first position, the input 


Under chassis view of the analyzer. Builders should assemble with care. 


terminals are connected directly to the frequency test level is done in the “LF- the “Range” switch It controls all 
t.v.m. decade and the instrument op- HF" test position of the switch. Initial functions of the audio analyzer and the 
erates as a l-megohm input a.c. vacu idjustment for IM measurement is proper meter scales are marked on the 
um-tube voltmeter, unless the load se made with the switch in the “Set Level front panel in terms of full-scale read 
lector is on one of the internal load position. In the full clockwise position ing Operating levels of the low and 
positions. The next function is “Power the v.t.v.m. decade is connected to the high frequencies can be checked indi 
and the output of the wattmeter volt- output of the IM analyzer and the jow idually by placing the test switch in 
ige-correcting divider is connected to frequency intermodulation component the appropriate position 
the v.t.v.m. decade is read directly on the mete The Model AA-1 uses five tube Ir 
Measurement of the low- and high The v.t.v.m. déecading is handled by kit form, it lists at $59.50 v) 


Complete schematic diagram of the Heathkit Mode! AA-1 audio analyzer. The unit is powered by a full-wave rectifier with filtered d.c. output 
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For the first time... 


Medel 1012 
Amplifier/Preamp 


Everybody can own 
HI-FI with 


NEWCOMSB 


EXPENSIVE BUILT-INS 
UNNECESSARY 


12, or 20 watt output, with 
exclusive 


THE YEAR'S GREATEST 
Hi-Fi SENSATION 


WEWCOMB, Dept. F-1! 
6624 Lexington Ave., Hollywood 36, Calif. 


Enclosed is 25c. Please send me new 
booklet “HI-FI is for Everybody." 


Send name of nearest Newcomb dealer 
and complete detaiis about the Newcomd 
Compact 


NAME 
ADORESS 


city STATE 


qnapesenanananasenasasanananananad 


“THE FABULOUS PHONOGRAPH”" 
by Roland Gelatt. Published by J. B. 
Lippincott Company, Philadelphia. 310 
pages. Price $4.95 

The subtitle “From Tin Foil to High 
Fidelity” is indicative of the scope of 
this volume. Covering the entire pho- 
nographic era from 1877 to the present, 
this book is somewhat of a tour de 
force. The author, who is New York 
Editor of High Fidelity magazine, spent 
years collecting his material and veri- 
fying his findings with many of the 
principals involved in the early experi- 
ments with recorded sound 

While most people are aware that all 
was not Edison and 
his realize the down- 
right “skullduggery” involved as well 
as the legal and commercial battles 
that shaped up before the industry was 
“tamed.” In addition to the claims and 
counterclaims that were wafted around, 
the recording artists themselves added 
many colorful chapters to phono his- 
tory 

Mr. Gelatt has told his story inter- 
estingly and well, drawing upon nu- 
merous anecdotes to point up his text. 
We believe that modern audiophiles will 
find this fascinating, as well as giving 
them a appreciation of the fact 
that “they never had it so good.” The 
text material is illustrated with a num- 
ber of historic photographs and some 
reproductions of the original sketches 
of equipment as submitted by the in- 
ventors in connection with their patent 
applications 


smooth sailing for 


successors, few 


true 


ca * 


“SECOND THOUGHTS ON RADIO 
THEORY" by “Cathode Ray” of Wire- 
less World. Published by /liffe and Sons 
Ltd., London. Available in the U. S. 
from The British Book Centre, 122 E 
55th Street, New York 22, New York. 
403 pages. Price $5.00 

Those who have access to the month- 
ly British publication, Wireless World, 
will need no introduction to “Cathode 
Ray.” For twenty years he has 
conducted a monthly column devoted 
to the task of de-mystifying radio the- 
ory. That he has succeeded admirably 
in his self-appointed chore is attested 
to by the thousands of “fans” who con- 
sider the column “must reading.” 

In order to satisfy these devotees and 
introduce “Cathode Ray” to an even 
larger audience, some forty of his arti- 
cles have been correiatea and compiled 
into this book which will serve admir- 
ably as a textbook for the 
“refresher” course for the “old timer,” 
and a reference volume for all who are 
interested in radio and electronics. 

The author's style is completely in- 
formal with the text material written 


ovel 


beginner, a 


in the first person. Before the reader 
has gone five pages, the impression of a 
friendly discussion has been established 
with the result that it is possible to ac- 
quire a lot of valuable inform 
painlessly. 

The text covers an amé 
of territory for so 
but we are willing to wager that read- 
ers of this book will add a surprising 
amount of “know-how” by the time 
they are through. Self-testing prob- 
lems and answers have been included 
as an extra boon. 

+ * * 
“COLOR TV SERVICING" by Walter 
H. Buchsbaum. Published by Prentice- 
Hall, Inc., New York Price 
$6.35 

This volume, written by 
TELEVISION News’ Television Consult- 
ant, is for the practicing and experi- 
enced TV technician. Those without a 
thorough understanding of monochrome 
television principles will find this text 
rough sledding since the author has 
assumed that only those who really 
know their radio and black-and-white 
television circuitry will be able to 
“graduate” to servicing color receivers 

Because of this limitation in the 
scope of the volume, the reader is di 
rected to the similarities and differ- 
ences between monochrome and color 
receivers which precludes all discus- 
sion of basic television theory. This is a 
valid position inasmuch as the complex 
and relatively expensive color receivers 
will not be entrusted to the offices of 
the novice technician or apprentice 

Those whose background qualifies 
them for color service work will find 
this volume extremely helpful in pre 
paring for the deluge that is 
come or in the actual day 
icing of existing receivers if the 
nician is operating in an active 
market. The author covers the princi- 
ples of colorimetry; color TV signals 
the color TV system; picture and 
their circuits; typical color receivers 
antennas, tuners, and if. sections; the 
special circuitry unique to color; in 
stallation and troubleshooting 
dures involving the actual 
and, finally, miscellaneous 
shooting techniques 

The technician seeking an advantage 
over his less alert competitors will find 
this volume a real help in putting him 
ahead of the game for the new boom in 
color TV. 


ation 


izing amount 
slender a volume 


252 pages. 


Rapiwo & 


sure to 
to-day ser, 
tech- 
color 


tubes 


proce- 
receiver; 
trouble- 


“SELLING YOUR TV-RADIO SERV- 
ICE" by the General Electric Tube 
Department. Published by John F 
Rider Publisher, Inc., New York. 59 
pages. Price $1.00. Paper bound. 

That many well-qualified and thor- 
oughly-trained technicians go 
into bankruptcy every year cannot be 
attributed to a lack of knowledge of 
their subject but rather to their lack 
of “know-how” when it comes to the 
various business aspects of their opera- 
tions. 

So important are these “plus” tech- 
niques that the General Electric Com- 
pany, in conjunction with Rider, has 
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service 


POPULAR BASIC MANUALS 


Basic Radio Menval. A comprehensive train 
ing guide, outlining step-by-step a 36-Les 
son Course on Basic Radio accompanied by 
a practical Shop Project section devoted to 
actual job projects that implement the les- 
sons and clearly translate theory into prac 
tice. 245 pages, 846 x 11”, illustrated 
Order ED-1 $5.00 
Basic Electricity Menval. A complete training 
course covering basic theory, terms, laws 
circuits; includes magnetiam, motors, trans- 
formers, lighting and many other subjects 
supplemented by inexpensive projects which 
demonstrate theory in action. 264 pages 


8% x 11". Order €D-12 $5.00 


HANDY SERVICE GUIDES 


Redic Receiver Servicing. A book on practical 
radio receiver servicing covering such basi 
troubles as dead set, weak set, intermittent and 
noisy sets, etc. 192 pages x 8k 

Order 85-1 $2.50 
AM-FM Servicing Short-Cuts. Describes actual AM 
and FM service case histories; shows practical 
ways to solve similar troubles in any AM or FM 
receiver. 152 pages 6 x 84". Order RK-1 $1.50 
Radice Receiver Tube Replecement Guide. Shows 
where to replace each tube in OO receivers 
made from 1938 to 1948. 196 pages x4 
Order T?-1 $1.25 
Diel Cord ey | Guide. Vol. 4. Shows correct 
way to string dial cords in radio receivers made 
from mid-1951 through 1953. With index. 96 
pages 4g x 844". Order 0C-4 $1.00 
Vel. 3. Covers receivers produced from 1950 
through mid-1951, and ‘T radio receivers from 
1946 through mid-1951. 96 pages, 5% ‘ 
Order 0C-3 $1.00 
Vel. 2. Covers receivers produced from 1947 
through 1949. 96 pages, 5'4 x 814" 

Order OC-2 $1.00 
Vel. 1. Covers receivers produced from 1938 
through 1946. 112 pages, 644 x 854” 

Order OC-1 ... $1.00 


AUTO RADIO SERVICE MANUALS 


Vel. 4. Covers 41 chassis (48 models) produced 
during 1953, 288 pages, 844 x 11° 

Order AR-4 $3.00 
Vel. 3. Full service data on 47 chassis (80 models) 
used in 1950, 1951 and 1952 auto radio receivers 
288 pages, 84 x 11". Order AR-3 $3.00 
Vel. 2. Covers 60 chassis (90 models) used in 
1948, 1949 and 1950 auto radios. 285 pages, 
8% x 11". Order AR-2 $3.00 
Vel. 1. Covers 100 auto radio models made from 
1946 to 1949 by 24 manufacturers. 396 pages, 
8% «x 11". Order AR-1 $4.95 


COMMUNICATIONS RECEIVERS 


Vel. 2. Full analysis of 26 popular communica- 
tions receivers made during recent years. 190 
pages, 8% «x 11°. Order CR-2 


SAMS’ PUBLICATIONS HELP YOU LEARN MORE AND EARN MORE 


November, 1955 


STAY AHEAD IN ELECTRONICS! 
these SAMS BOOKS show you how 


look for them on the Howard W. Sams "Book Tree 


displayed at your Electronic Parts Distributor 


INVALUABLE, AUTHORITATIVE 
TELEVISION BOOKS 


Color Television for the Service Technician. Written 
to prepare the service technician for the day 
when he will be installing and servicing cok 
TV equipment. 116 pages 

Order $C-1 


Analyzing end Tracing TV Cirewits. A box 
presents a new approach to the 

television servicing. 168 pages, 8‘, x 11 

Order JA-1 

TV Service Data Hendbook. A compilation « 
most frequently needed charts, tables 

mulas as required in TV servicing and ins 

tion work. 112 pages, 544 x 8% 

Order 38-1 

TV Servicing Timesevers. This handy reference 
summarizes many service techniques found 
profitable from actual servicing experience. 124 
pages, 544 x 644". Order JC-1 $1.50 
Fundementals of Color Television. A complete and 
up-to-date explanation of Color TV written in 
a simple style to give the reader a clear under 
standing of the subject. 224 pages “x BM 
Order BA-1 $2.00 
Telecasting Operations. The only complete cover 
age of every phase of Telecasting, from theory 
through equipment, operation, maintenance 
production —indispensable to anyone interested 
in Telecasting. 600 p., 6 x 9". Order OH-1 §7.95 
Photofact Television Course. Ciives a clear, com 
plete understanding of TV principles, operation 
and practice, 208 pages, 844 « 11° 

Order TV-1 $3.00 
TV Servicing Shert-Cuts. Describes actual TV 
service case histories; shows how to solve similar 
troubles in any receiver. 100 pages ;x 8% 
Order TK.1 $1.50 
TV Test instruments. Tella how to operate each 
test instrument used in TV service work. 175 
pages, 444 x 11°. Order TN-1 $3.00 
UHF Antennas, Converters & Tuners. Covers all 
antenna types, transmission lines and match 
ing networks. UHF converters and tuners, 136 
pages, 5\4 «x 844". Order UMF.-1 

Servicing TV in the Customer's Home. Sho 
methods for repairs in the field. | 

5% «x 844". Order TC-1 

——— Money in TY Servicing Tella how 

up and operate a profitable TV service t 

136 pages, 544 x 844". Order MM-1 

Poy As You See TV. A clear exposition o 
facts that are of vital interest to everyone 
nected with the television industry. Four 
formative chapters present the case for th 
significant new development in TV entertau 
ment. 96 pages, 5'4 x & Order KA-1. $1.5 
TV Tube Lecation Guides: Vol. 5. Shows tube pos: 
tions and functions in hundreds of TV receivers 
Helps quickly locate faulty tube, 200 pages 
5% =x 844". Order TGL-5 $2.00 


Vel. 4. Covers receivers produced in 1% iv 
102 pages, 544 x 844". Order TOL-4 $2.00 
Vel. 3. Covers receivers produced in 1951-19 

192 pages, 544 «x &'4". Order TGL-3 $2.00 
Vel. 2. Covers receivers produced in 1950-1951 
208 pages, 5'4 «x 844". Order TOL-2 $2.00 
Vel. 1. Covers receivers produced in 1948, 1949 
1950. 208 pages, 544 x 8'4". Order TGL-1 $2.00 


Atomic Radiation, Detection and Measurement 


This book covers the information necessary for 
a basic understanding of nuclear science and 
ita applications. The service technician will be 
particularly interested in those chapters dealing 
with the circuitry and operation of the many 
types of detection devices, in case he is called 
upon to service these units. 200 pages, 544 «x 


834". Order ADR-1 $2.00 


AUDIO PUBLICATIONS 


Recording & Reproduction eof Sound. ()!\\ 
biggest selling volume on all aspects of ” 
fully covers recording and amplifying methods 
and equipment. Authoritative, complete, 810 
pages, 6 x 9. Order Q8-2 $7.95 
Audie Amplifier Service Menvals. Vol. 5. Covers 4 
sm plifiers, 12 preamplifiers and 14 custom tun 
er mace durnge 19592 and 1053 ‘2 pages 
,x 1 Order AAS $3.95 
Vel. 4. ‘overs amplifiers and tuners made 
durme 1951 and 19 i pages, Bly « 
Order AA-4 $3.95 
Vel. 3. Cover 
during 1950. 3 pages, 844 «x Il 
Order AA-3 $3.95 
Vel. 2. Covers 104 amplifiers and 12 tuners made 
during 1949. 3608 pages, &‘4 « 11 


Order AA-2 $3.95 


RECORD CHANGER MANUALS 


Vel. 6. Covers 14 different tape recorders and 
6 changers manufactured during 1955 and 1054 


O amplifiers and tuners made 


with complete index covering all six manuals of 
the Series. 248 pages, &'4 x 11 

Order CM-4 $3.00 
Vol. $. Covers 32 different basic units manufa 
tured dOuring 1 J. JAS pages 

Order CM-5 

Vel. 4. Full service data on 38 changers 
cordera made during 1051, 288 pages, 8! 

Order CM-4 

Vel. 3. Covers 44 changers made in 1949 and 
1950, 248 pages, 844 «x 11". Order CM-3 $3.00 
Vel. 2. Covers 45 models made in 1944 and early 
1949. 4:32 pages, 8! x 11". Order CM-2 $4.95 


COYNE AND BOYCE BOOKS 
Distributed by Howerd W. Seams & Co., Inc. 


BA.) Radio & Electronics Hondbook .. $4.95 
882 Video Hendbeook 5.95 
crs.1 TV Servicing Cyclopedia 5.95 
CT8.2 industrial Blectrenics 3.75 
CTB-3 = Latest Testing Instruments fer Servicing 
Radio Television 
CT8-4 Practical Television Servicing end 
Trouble Sheeting Menvel 
CTB-5 Television end Redie Handbook 
crs.7 Trensistors & Thew Applications in 
Radio Television-Electronics 1.50 
CTB-6 Bigger Profits in TV 1.50 
CT6-11 Application of Radic & TY Principies. 3.25 
CT8.12 Redie-TV and FM Receivers 3.25 
CTB-13 Redie end TV Circuits 3.25 
CTB-50 5 Velume Set Complete of Applied 
Practical Radic Television 15.00 
CTB.100 Technical Dictionary 200 
CTB.10} Electrical Trevble Sheeting Menvel 695 
CTB-102 Electrician's Hendbeook. .. ; 2.75 


HOWARD W. SAMS & CO., INC. 
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For the 


Finest TV Master or Community System 


TRANSVision 


Master Systems 
have been proven 
BEST IN 
PERFORMANCE 


LOWEST IN COST 


in hundreds of im 
portant installations 


Send us Your 
Installation 
Problem for 


FREE 


Engineering Advice 


BEST IN PERFORMANCE 
BECAUSE Transvision 


s Write for “Technical information Master Units have spe- 
Pamphlet” on TV Master and cialized Broadband 
. Community Systems. and individual Chan- 


nel Amplifiers for each 
purpose. 


SOLD THRU SELECTED DISTRIBUTORS 


Write for the name of the one in your area. 


SPECIALIZED BROADBAND UNITS 
with 1 or 2 outputs—each with full power 
Built-in cable loss equalization on com- 
munity broadband units. Lorgest line of 
strip amplifiers, channel changers, etc. 
Send us your problem. 


Transvision offers you the choice of the 
best Broadband Amplifier — at lowest 
cost—for any particular community TV 
job . o 


TRANSVISION 


DISTRIBUTORS: Some areas stil! available. 
Write, wire, phone for complete program. 


TRANSVISION, INC. NEW ROCHELLE, WN. Y. 


FIELD STRENGTH METER 
For Battery Operation and 110 V AC 


he abe: Aenipon yaatagie tse 4 gee oo 
J TRANSVISION, INC., NEW ROCHELLE, W. Y. mne-8s 
Bs 


["] Please send name of your nearest Distributor 


Saves 50% [] FREE copy of Pamphlet on TV Master Systems 
. C ' ° 


of installa 


tion cost Nome 


*R9 Address 


net | by eaenee — State ! 


a <== as ae Ge ae ae ae @® ae om ae am am ow os oo 


| 


| 


Model FSM-5B, for Battery Opera- 
tion and 110 V AC. Weight 22 Ibs. 


‘|TV TUNER REPAIRS 
48-HOUR SERVICE 


Defective tuners rebuilt to factory standards 
New tuner guarantee. Ship prepaid 


RADIO PRODUCTS CO. 
15-20 122nd Street © College Pt. 56, N. Y. 


We carry a full line of Replacement Tuners tor ali makes of TV 


don’t let 
it get 


you down! ,.. 


MASTER 


save 
you... 


New CROWN PRINCE 
see pg. 169 


The Hi-Fi Dream Tape Recorder 
2 Speeds—10" Reels 
wel a) tha any the of order 
andard aT letail n our Decem 
te act * P 
International Radio & Electronics Corp. 
Etkhart 13, tediana 


prepared this handbook covering ad- 
vertising, direct mail, and window and 
store displays. 

The text material is chock full of 
practical, down-to-earth suggestions 
for service operations of all sizes and 
degrees of complexity. A variety of 
methods within each category is offered 
to permit the greatest possible flexibil- 
ity of operations 

Technicians whose businesses show 
signs of seasonal slumps or have con- 
tracted alarming cases of “no-cus- 
tomer-itis’” should study the excellent 
suggestions offered in this handy 
manual and then, having put them into 
practice, watch their businesses grow 

swe 
“TV REPAIR QUESTIONS & AN- 
SWERS” by Sidney Platt. Published 
by John F.. Rider Publisher, Inc., New 
York. 117 pages. Price $2.10. Pape 
bound. Vol. 2 

This second book in the current “Q 
& A series” covers the servicing as- 
pects of video circuits 

Since this text has been written for 
the benefit of practicing TV technicians 
as well as for would-be technicians, the 
presentation is practical rather than 
theoretical. The book is divided into 
five sections dealing with video if. am- 
plifiers, video detectors, video ampli- 
fiers, d.c. restorers and a.g.c. circuits 
and video if. alignment 

Each question (and they are all 
practical questions involving actual 
service cases) is followed by a concise 
answer which, in turn, is followed by 
a discussion in which the subject is 
enlarged upon and presented in greatet 
detail for the benefit of the technician 
who desires more background data on 
the answer. 

The text is illustrated by means of 
CR tube pictures, scope patterns, sche- 
matics, etc. for maximum utilization 
of the information contained in the 
body of the book 

. * 
“ADDITIONAL 1955 TELEVISION 
SERVICING INFORMATION" com 
piled by M. N. Beitman. Published by 
Supreme Publications, Chicago 190 
pages. Price $3.00. Paper bound. Vol 
TV-10 

This is a supplementary and com- 
panion volume to the same publisher's 
“Most-Often-Needed 1955 Television 
Servicing Information” which was re- 
leased earlier in the yea! 

This latest handbook includes mate- 
rial recently released by the manufac- 
turers, service data, changes in produc- 
tion models, as well as complete circuit 
and servicing information on a number 
of receivers which came out during the 
summer months. Sets from Admiral 
Bendix, Capehart-Farnsworth, CBS8- 
Columbia, Crosley, Emerson, General 
Electric, Hallicrafters, Hoffman, Moto- 
rola, Munt Oiympn Packard-Bell 
Philco, RCA, Raytheon, Stromberg- 
Carlson, Sylvania, Westinghouse, and 
Zenith have been included in this new 
volume 

Service technicians will find this vol- 
ume as complete and helpful as were 
the earlier volumes in this series. —3}} 
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Hams to Participate in 
“Operation Deepfreeze” 


ORE than 130,000 radio amateurs will vie for a chance to 

penetrate the Aurora Australis and swap QSL cards with 

men of the Navy’s “Operation Deepfreeze” in the Antarctic 
between March 1956 and February 1959. 

Task Force Forty-Three will put out from East Coast ports 
late this fall in the first leg of setting up bases for American 
participation in the International Geophysical Year, 1956- 
1957. The first goal is the establishment early next year of 
two bases, Litthe America Station on Kaiman Bay and an Air 
Operating Facility at MeMurdo Sound. 

The Seabees and aviation personnel put ashore in this first 
phase of the operation will be accompanied by communica- 
tors who will have been licensed to set up stations KC4USA 
at Litth America and KC4USV at MeMurdo Sound about 
March 1, 1956. 

These bases will serve as springboards from which some 
150 construction men will move overland to set ap Byrd 
Station in Marie Byrd Land and from which aviators will 
air-drop men and materials to establish South Pole Station 
at the South Pole itself, when KC4USB and KC4USN will be 
out about March Ist. 

Selected volunteers will “winter-over” at Little America 
Station and at the Air Operating Facility between February 
and December 1956 in order to get a head start on construc- 
tion of the other bases before the task force ships can pene- 


trate the pack ice in Phase Two. Scientists and supporting 
personnel will winter over at all bases between later phases 
of the operation. 

This will be the first time American amateurs will have a 
chance to commun * with Americans in the Antarctic 
since the Byrd expedition in 1939 and the Finn Ronne ex- 
pedition at Marguerite Bay in 1948. (No ham facilities 
were available in “Operation Highjump” during 1946-47.) 

The FCC has allocated a block of call letters, KCAUSA 
through KC4USZ, for use in the Antarctic in the event other TWICE AS TOUGH & FLEXIBLE 
ham stations become feasible. The Navy radio crew has tre ) ) vv 
acquired gear to operate e¢.w., voice, and single-sideband. aS stranded copper lead in 
They will operate on the 80, 40, 20, 15, 11, and 10 meter 
bands. — » ; =a h Tw 

Chief Radioman A. B. Garrett, USN, has emphasized that STEELCORE is a new, tough — 
the Navy is anxious to contact amateurs in the States who AMPHENOL for tv installations where long run 
have sufficient power and phone patch facilities. Hams are and high winds are encountered. Rigid lab. 
asked to contact Commander Task Foree 43, Attn: Staff its toughness—and its superiority to equivalent 
Communications Officer, Room 831 Old Post Office Build- lead-i 
ing, 12th & Pennsylvania Ave., N.W., Washington, D. C. 

The Navy’s objective in providing the ham gear is morale. 
There will be 1500 men in the task force of which 150 will 
winter-over. It is in order to provide communications facil- 
ities for these men that the Navy is setting up this commu- 
nications network. 


The Navy amateur operators will fit their ham communi- 
cations into their work routine on a recreational basis so 
they cannot predict at this time what hours they might be on 
the air. Nor can they predict when the Aurora Australis will 
work for or against good transmission or reception, Chief 
Garrett says that the Navy men will be on the air as often as 
possible and that by the time the task force puts to sea every These tests prove STEELCORE to be almost twice as t 
radioman in his crew will have at least a general license. than twice as flexible as stranded copper lead-in. Utilizing 1/28 copper- 

Ham radio will be so important in “Operation Deepfreeze” weld conductors and heavy 72 mil virgin polethylene, STEELCORE 
that the Navy will give the amateur equipment preferential “a baw ty test can be made by installers — using 
treatment in allocating valuable cargo space. The reaction STEELCORE in their next tough installation! 
of one veteran explorer and an ardent ham is that “No 
equipment could be considered more vital than ham equip- 
ment! What better morale instrument is there in the world UST PRICES 
than a chance to talk to the folks back home?” ee pad a Lu) 

The cooperation of all U. S. amateurs is sought for this ry Cay 
project and it is to be hoped that, with their legendary spirit 
of helpfulness, amateurs will contact the group at the Wash- 
ington address to offer their facilities for keeping the win- 
tered-in Navy men in touch with home. Write today and 
give your name, address, call letters as well as details of your 
amateur equipment. wv AMERICAN PHENOLIC CORPORATION 
November, 1955 118 chicago 50, illinois 

In Canada: AMPHENOL CANADA LTO. Toronto 


NEW MULTIPHASE 


“Rejuva-Tube” 


CRT REJIUVENATOR 


brings ‘‘dim-outs” 
back to life 


A SENSATIONAL MONEY MAKER 
COMPLETE KIT $4950 
Factory Wired $5950 


Fully 80% to 90% of tubes that have gone dim in service can be reactivated to 
furnish up to years of “bright as new” service. 


GOODBYE “Rejuva-Tube” isn’t just a gadget to give picture tubes a tem- 
BOOSTERS! porary shot in the arm — even most tubes that have gone “flat” 
using a booster can be rejuvenated. 
«It’s compact, light weight and easy to use. Check and rejuvenate 
picture tubes right in the set in a few minutes. 
DEALERS! Now you can sell those “dim-out” trade-ins at a good profit. 

SERVICEMEN! Sell rejuvenation service — it’s a real money maker. Test and 
quickly rejuvenate picture tubes in the customer’s home. An in- 
expensive instrument that protects your profit on service con- 

tracts. 


PORTABLE 


PROVEN — Tubes rejuvenated experimentally over three years ago are still 
TIME TESTEO! showing good pictures 


* Restores cathode emission and brightness. 
* No guesswork — only device that meters cathode 
activity during rejuvenation. Tells you when to 
w stop rejuvenation to prevent damage to cathode 


emitting surface. Built-in current limiter prevents 
TESTS — REPAIRS . F 


TV PICTURE TUBES , Seceental cathode ribbon burn-outs! 


Complete tester — detects open or shorted cle- 
WITHOUT REMOVING shew os-blets on : aheenees 
TUBE FROM SET ments and leakage as high as 3 megohms between 


elements. High quality lab instrument style con- 
struction. 

Has special metered circuit to remove “particle 
shorts between heater and cathode 

Checks cathode emission and grid cut-off char- 
acteristics. 

Predicts approximate life expectancy of tube — 
identifies gassy tubes 


Condensed said 
Printed Inside Case Lid 
| 


WRITE FOR MANUAL 
ON REJUVENATION |} 
: WITH THE 

tier “REJUVA-TUBE” 


*PATENT 
PENDING 


Vue 


Central Electroaces. 


12747 W. 6 tA Chie i 


3 


| 


‘ 


\a 


pate PEC ee Mmmrceaece 
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TRANSISTOR PORTABLE 
Raytheon Manufacturing Company's 
Television and Radio Division, Chicago 
Illinois is in production on a new tran 
sistorized, twin-speake: 
receiver, the “Super-7T 
The company estimates that the re- 
ceiver will operate for 2500 hours, or 
two years’ normal playing time, on a 
single “A” battery pack. It will also 
play for 500 hours on the power 
four standard flashlight 
case an “A” pack is not available 
Completely portable, it 
anywhere jatteries slip easily 
place. The set weighs 8 pounds 


portable radio 


from 
batteries in 


can be used 
into 
has a 


—wrerrewrrere 
> 


leatherette finish over a solid hardwood 
cabinet, a carrying handle, and a gold- 
finished speaker grille 


LINEARITY PATTERN GENERATOR 


Heath Company of Benton Harbo 
Michigan is currently in production on 
a new test instrument that has been 
designed specifically for the accurat« 


adjustment of monochrome or colo! 
TV receivers 

The Model LP-1 linearity pattern 
generator provides an extended operat 
ing range which all television 
channels from 2 to 13 with t1e unused 
TV channel being for linearity 
adjustments, even in metropolitan 
areas with several stations in opera- 


covers 


used 


The 


power supply for stability and is char- 


tion unit employs a regulated 
acterized by 
throughout 

The instrument produces vertical or 
horizontal bar patterns, a cross hatch 


pattern, or a white dot pattern on the 


high quality components 


Have you ever seen 

or heard of the 
Exponential Antenna? 
You have not, for until 
now it was unknown to 


the engineering world. 


WHAT IS pps ? 


EXPO, the exponential antenna, represents an 
historical technical advance that eliminates the 
crippling frequency limitations of all known antennas 


MODEL KO2 
by the use of exponentially curved elements 


The ultimate in antenna design! One antenna for 

all 82 channels with gains progressively increasing 
with increase of frequency. This principle recently 
discovered* is the basic answer to the limited band 
width problem. There is no need for multiple antenna 


installations or other expedients to gain slightly wider 


bondwidth operation 


Higher gains 

-one antenna 

- one transmission tine 
= one installation. 

That is EXPO. 


Servicemen will appreciate the ease 

and speed of installing EXPO: 

occupies less space — pleasing appearance — 
supreme performance. Its performance sells it for you. 


Will you be among the first to see it perform? Consult 
your distributor, or for further information, write: “HOLLOWAY ELECTROAMICS CORP. 


Fort Lauderdale, Florida 
*Patent applied for. 

¥ 

November, 1955 


Lspectally 


where 


limited 


the 


GOODMANS 


, 


HIGH FIDELITY 
LOUDSPEAKER 


f IN EN AN 


ROCKBAR CORPORATION, Dept. LL-5 
215 East 37th St., New York 16, N. Y. 


Please send complete description of the 


Goodmans Axiette 

Nome 

Address 

Stote 


City Zone 


My Dealer is 


TV 


connections to 


under test. No internal 
the receiver are re- 
quired. A special clip on the shielded 
output cable is merely attached to the 
antenna terminals of the TV set. A 
function switch provides instant selec- 
tion of the pattern desired for adjust- 
ment of vertical and horizontal line- 
arity, picture size, over-all aspect ratio, 
and focus. The unit will produce 6 to 
12 vertical 4 to 7 horizontal 

The LP-1 is available in 
form be assembled in one 


receiver?! 


bars or 
Model 


and can 


bars 
kit 


evening 


TRANSISTOR FOR HAMS 

A new transistor, designed to meet 
the demands of radio amateurs, hobby- 
ists, and experimenters for a stable 
and inexpensive unit, has been intro- 
duced recently by General Electric 
Company as the 2N107 

The new is the first in a 
series that the company plans to mar- 


transistor 


ket for the exclusiv » of amateurs 
ind hobbyists a p-n-p audio tran- 
produced the fused junction 

Others in the line will include 
if. and r.f. p-n-p units made by the 
fused and r.f. n-p-n 
tran the new rate- 


sistor 
proce 
junction process 
mace by 
grown process 


A free 


tors 


booklet containing suggested 
circuits for using the 2N107 is avail- 
able from the distributors stocking the 
transistor 


PROGRAM TIMER 
Gorell & Gorell of Haworth, New 
Jersey in now offering a patented timer 
and ing which 
provides ten instantly-selected speeds 
i, 5, and 15 minutes, 1, 4 
1 and 2% days, and 1 
In operation it is 


programm instrument 
and 12 hours, 
and 4 weeks 

only necessary to 
slide the pickup gear along its shaft to 
the The or 
program discs up to 6” diameter can be 
obtained with 


switches 


select desired speed cam 
for use 
number of 
dise will handk 

Other models 
speeds Over-all 
than 40,000 to 1 

Write data 
plet information 
rimet 


any reasonable 
The 6” program 
10 switches 

available with 13 
speed range is more 


are 


for a sheet giving com- 


on this “M G 


ELECTRONIC SYMBOLS TEMPLATE 

Karp, 16 Putnam Park 
Conn. is now offering a 
Electronic Symbols Template” 
industry 
new unit 


A. Lawrence 
Greenwich 
new 
to the 

The the engraved 
symbols that are most commonly used 
in the industry and most diffi- 
cult time-consuming to draw. The 
switches, rectifiers 
rheostats, 
batteries, 


carries 


are the 
and 
template includes 
heaters 


capacitors, 


coils, transformer 


antennas fuses, 


solenoids, sockets, tubes 
thermal overload marks 
The template is 
vinyl plastic and 


plugs, and 


030 


on 


measures 7” x5’. 


engraved 


Write the company for full details on 
this and other electronic and communi- 
cations templates in the line 


PASTE SOLDER 
Mico Instrument Com 
Trowbridge Street, Can 


85 North 
M issa 
non-co! 
for the 
equipment in- 


pany 
bridge 
chusetts has deve loped a 
paste 
and electronic 


new 
rosive solder 


electrical 


specially 


dustries 

The new prod ict ists of 
dered solder suspen ina 
flux that « 
delicate soft-solder 
well as routine task It tins 
and solders ition. The flux 
The paste 
pound sizes 


pow 
non-corrTo- 
for all 


operations as 


sive ised 
cleans 
in one ope I 
residue is non 
comes in 


corrTro e 


solder 


PORTABLE P.A. UNIT 
Associated Designers 
Tunas Drive, San Gabri« 


East 
California 
10-watt public 


now offering a compact 
amplifier that 
12 volt battery 
the Portavox,’ 


use in au 


address from 
either 
Known 
is built for 
etc. It is rugged, small 
packages which 
forming a 
response is to 


operates 
a 6 or 
the 
omobiles 
and 

ten 


as unit 


1 boats, 
is built in 

together 
Fre 


cps 


two 
desired 
12.000 


single 
que ney 
All 

tion panel which measures 2%” x 5%” 


controls are on the amplifier sec- 


may be 
lighter 


Power 
rette 
dash 
The manufacturer v 
plete specifications on 


supplied from the ciga- 


receptacie on the car 


supply com- 


request 


COLOR BAR-DOT GENERATOR 
Hycon Mfg. Com 365 South Ar- 
royo Parkway California is 
marketing a bar-dot 
generator which simplifies the adjust- 
ment, testing, and troubleshooting of 
television 
Every 
adjustment necessary for 


pany 
Pasadena 
color 


now new 


color receive! 


color sequence and line 


arity 


optimum re- 
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ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION-ELECTRONICS 


by SHOP-METHOD 
HOME TRAINING 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


fy "Ss 


T.R.F. Receiver 


Signal Generator Audio Oscillator 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own « Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electr nic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 


You also 
receive this 
Multitester 


° “‘Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges. 


FREE! Ravio-tv BOOK 
AND SAMPLE LESSON! 
Send today for 
National Schools’ new, 
illustrated Book of Oppor- 
tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 


airmail. 
APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 
Resident and 
Home Study 


Courses Offered! 


TECHNICAL TRADE TRAINING SINCE 1905 
! ‘ meet? w ’ . treet 
GET FACTS FASTEST! MA 
(mail in envelope or paste on postal care 
NATIONAL SCHOOLS, Dept. RH-115 
4000 5. Figueroa Street 323 West Polk Street 
Los Angeles 37, Calif. Chicago 7, Mi. 
Send Free Radio-TV Electronics book and Free sample 
No obligation, no salesman will call 


or 


lesson 
NAMI BIRTHDAY 19 
ADDRE 


ZONE TATE 


ng at Los Angeles 


cITy 
Check 


VETERAN 


here if terested ONLY in Resident Trair 


sive Date of Discharge 


panes 62 OW OOeaewaweweaeawawaa 
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ceiver performance is available in this 
one compact instrument which is suit- 
able for both production-line testing 


and in-the-home servicing 
Three color sequences are offered, 
can 1¢ each graphically portrayed on the in- 
strument’s front panel for ease in 


identification. Color band “A” is the 
complete NTSC sequence, band “B 


has four bars (G-Y at 90 degrees, R-Y, 
3-Y, and black) while band “C” con- 
sists of black, I, Q, black. Quadrature 


signals are held within 1 degree. All 

7 | | three color sequences are selected by 
it out! means of a single, front-pane! control 
| Linearity adjustments, convergence 

adjustments, and standard synchroniz- 

ing signals are all provided. The com- 


@ Exclusive overload cut-out system. 


@ Protection of all practical 
ranges. 


@ Protects meter and entire 
internal circuit against acci- 


dental burn-outs. pletely portable, self-contained tester 


weighs 22 pounds and measures 8%” x 
11” x 13%”. 


‘ : CONTROL LUBRICATOR 
Greatest engineering achieve- R-Columbia Products Co Inc 205 
ment in VOM history t 
; Waukegan Ave., Highwood, Illinois is 


é 5 paint ¥, now offering a new tool that cleans and 
‘ Vinaiaay lip lubricates TV or radio controls in sixty 
< ounmenr’ *f seconds or less 

t Known as the “TrolMaster,” the unit 
is designed to save technicians’ time 
since it is not necessary to remove the 
chassis from the set or to take the 
back off the cabinet. The procedure is 
simple, involving the removal of the 
control knob and the application of the 
solvent by means of the tool. The unit 
works on either single or dual controls 

By the addition of a simple adapter 

which screws into the ‘““TrolMaster,” it 

can also be used to clean and lubricate 
auto radio controls 

For complete details on this tool and 
the recommended solvents to be used 
with the device, write the company for 


VOLT-OHM-MILLIAMMETER _ °°»: 0 ts Buietin so. 2 


The Model 455 is a new portable multimeter that incorporates the latest engineering ad- Davi ge ae Ninth 


vancements including the new technique thot protects both meter and the entire internal Avenue. New York 14. N.Y. ls now 
circuit against accidental burn-outs. In fact, any high voltage or current may be applied offering a new high-fidelity AM re- 
directly across any function, including ohms, without danger to the meter movement or ceiver for use on short-wave and 
associated components. standard broadcast band 
This instrument is available in two models: Industrial Model 455 ... has a sensitivity of The RR29Y is an 1l-tube, 6-band 
20,000 ohms per volt AC or DC; Audio Model 456... has a sensitivity of 20,000 ohms per superheterodyne receiver which is 
volt DC and 1,000 ohms per volt AC. The 456 also includes DB ranges and provision for available in chassis form or housed in 
a mahogany cabinet complete with two 
Cuipyl messurement. loudspeakers as the Model RR29W. It 


Ask for a demonstration of this most practicol is designed to operate on 110 volts d.c 
THE HICKOK ELECTRICAL INSTRUMENT CO. VOM from your Radio-Electronic Parts Jobber and 110, 150, and 220 volts, 50-60 cycles 


10524 Dupont Avenue * Cleveland 8, Ohio todey! .. . Or write direct for technical details. a.c. The short-wave frequencies from 
to 18.1 megacy* les al overed in 
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SAVE UP TO 


30% 


during 


GIGANTIC 
CLEARANCE 
SALE of 
SsOAAR = BARCANGI Unk st hee winters ooptom. Ow ee EI 


stock of reconditioned, "good-as-new" equipment must go at these drastically 


reduced prices. All units have been carefully checked. All bands and func- COMMUNICA | ION 
tions on receivers and all ranges on test equipment are guaranteed to meet 


manufacturers’ original tolerances when shipped to you. Although this is only 


a partial list of our huge inventory, bargains like these simply will not last. é U | PMENT 
Don't miss the boat — wire, write, phone, or use the handy coupon today! All 

merchandise subject to prior sale so please indicate first and second choice 

when ordering. 


COMMUNICATIONS EQUIPMENT Heoth AT1 Transmitter CROSS HATCH GENERATORS 
Bud VFO21 Heoth AC! Antenne Coupler Hickok 620 
Central Electronics’20A Johnson Viking | — Wired ‘ Superior Cross Bar 
Central Electronics "A ; Johnson Viking I! — Wired..... SIGNAL GENERATORS 
Central Electronics AP 1 Johnson Viking Mobile — Wired 
Collins 32V1 Transmitter ; Lettine 240 Transmitter Approved Electronics A100 
Collins 32V2 Transmitter Lysco 600 Transmitter Approved Electronics A200 
Collins 32V3 Transmitter Lysco 6005 Transmitter saeogy ~~ 200 
Collins 75Al with speaker Meck T60 Transmitter ‘ — hg 
Collins 75A2 with specker Meissner EX Signal Shifter Heoth T52 Wired 
Collins 75A3 with specker ——e 90711 VFO.... eee = 
j on ey cae 
Collins 3008) Exciter Morrow 2BC Converter Hickok 610A 
Collins 31083 Exciter } H c 
Elenco $575 SSB Exciter Morrow 3BR Converter ickok 650 
Elmoc A54 Mobile Transmitter , National HFS with power supply Jackson 420 
Elmac A54H Mobile Transmitter National HROSTAI w/power supply & spkr 149 Jackson 640 
Elmac PMR6A Mobile Receiver Notional HRO7 w/power supply & spkr 179 Jackson TVG.1 
Elmoc PMR12A Mobile Receiver Notional HROSO with speaker aut SS 
Notional HRO6O with speoker 3 Precision E200 
weg syle National NC46 with speaker . Precision E400 
C . s - 330 C. = National NC9B with specker RCA WRSJA 
on-Se onverte Notional NC125 with specker Simpson 479 
Natione!l NC183D with speoker Superior TV30 
Sonar MR3 Mobile Receiver ] Supreme 571 
Se XE10 FM Exciter Tripler 3433 
Gon-S M Communicator | — y , 
Ee SR IOA Rona _ Stancor ST203A Mobile Transmitter Vision Research TSWS 
Hallicrofter R40 eeaaiate Telvor T60 Transmitter ; VACUUM TUBE VOLTMETER 
Hollicratter HT6 Transmitter ar ~~ Trotter ~ Wired Jackson 109 
Hallicrofter $X28 less speaker . enith vensocsanre Clipper less battery Jackson 645 
Hollicrafter $38 Receiver TEST EQUIPMENT RCA 165 
Hollicrafter S38A Receiver Detectron 0G7 Geiger Counter RCA 195 
Hallicrafter $38B Receiver SIGNAL TRACERS 
Hallicrofter $38C Receiver Superior TVI1 Tube Tester F Ts 
Hallicrofter $40A Receiver Radion F SM5000 Field Strength Meter New 9 AS :: ; 
Hollicrafter $40B Receiver wae aan 
McMurdo Silver 905 
Holli frer SX ! eaker > 
een tae ~~ — DYNAMOTOR BARGAIN Precision Electronics 20! 
Hallicrofter $72 less battery Brand new government CONDENSER CHECKERS 
Hallicrofter $76 with speoker ur 12 VOC input Write for complete list 
Hallicrofter $77 Receiver 400 MA owt SCILLOSCOPES 
Hollicrofter SX88 less speaker , be filtered Dumont 164E 3 inch 50 
Hammeorlund HQ129X with speaker with 2 mid paper con Dumont 208 5 inch 59 
Hammorlund HQ140X with specker denser. Starting relay Dumont 224A 3 inch 50 
Hammarlund $P 400X with power supply not included, but has Eicoe 425 ~ Wired ‘ 50 
Harvey Wells TBS.50C Transmitter @ snap-on mounting Fice 47 w, in 
Harvey Wells TBS.50D Tronsmitter plate with Jones § Heo 06 Wired : +4 
Harvey Wells APSS50 Power Supply 412AB8 socket for spy ’ ze Hickok 195A $ inch 50 
Harvey Wells VFO 5Mix4')Du9 he 13 >s r $ 14.95 Precision £5500 5 inch 50 


Complete stock of Elmac power supplies 


Gon-Set Tri-Band Converter 
Gon-Set Super 6 Converter 
Gon-Set Noise Clipper 


HUNDREDS OF ADDITIONAL GOOD BUYS IN USED COMMUNICA. 


RN-11-55 
Walter Ashe Radio Co re TION AND TEST EQUIPMENT. SEND FOR COMPLETE LIST 


1125 Pine S+., St. Lewis 1, 
Rush my order for sed ea 
All prices 
f. o. b. 

St. Louis 


ee RADIO CO. 


CHestnut 


1-1125 1125 PINE ST. « ST. LOUIS 1, MO. 


sed equipment bargains 


. Nalog 


, < 
ne state 


See eee ESHER eee ee 
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INTERNATIONAL’S 


TV RECTIFIER 
REPLACEMENT 


TV TOOL 


Free 


$1.00 VALUE p 


ore - 
6On, 


~~" Foun 


NYLON TV TOOL 


With every pack of 4 TV 
Selenium Replacement Rectifiers... 
A PAIR and a SPARE PAIR! 


You can't miss with International's New 
“BONUS PACK"! You'll get the best in 
TV replacement rectifiers, Each BONUS 
PACK contains " 
and a spare pair for your next job PLUS 
a Nylon TV Alignment Tool worth $1.00— 
ABSOLUTELY FREE! 


SPECIFY INTERNATIONAL RECTIFIERS for 
long, dependable performance —the Widest 
Range in the Industry! Best for you... Best 
for your service customers! 


a pair for immediate use 


Ask your distributor 
for details about 
“Bonus Pack" today! 


international 
Rectifier 


1521 Cast Grand Avenue, £! Segundo, California + ORegon 68-6281 
tN CANADA, Alias Radio Corp, 50 Wingoid Ave W., Toronto, Ontario 


WORLD'S LARGEST SUPPLIER 
OF INDUSTRIAL METALLIC RECTIFIERS 
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five bands with the sixth band covering 
standard broadcasts 

The rf. frequency response is 40 to 
4000 cps within 3 db and power output 


distortion 
3 db and 20 ke 


is 2 watts at 2 per-cent 
sjandwidth is 8 ke. for 
for 56 db attenuation. Sensitivity is 
rated at 1 microvolt and 30 microvolts 
for 6 db and 40 db signal-to-noise ra- 
tios respectively 
provided for 


sources 


Separate inputs are 
phono and auxiliary 


TV SERVICE KIT 
Electronics Distributor Division 
Corporation, Erie, Pa., 
TV service 


technicians 


The 
of Brie 
has added a “Ceramicon” 
kit to its line of kits for 

The new kit consists of an 
ment of 62 general-purpose high-volt- 
and bypass dis 
temperature-compensating 


Resisto7 


assort- 
age “Ceramicons”: 
tubulars, 
and high-voltage filter 
units packed in a convenient 18-section 
The 


service 


printed circuits 


plastic case 
the 
quires most frequently 


capacitors selected 


are those technician re- 


“POSTAGE STAMP" TOROIDS 
Hycor Company, Inc 11423 Van- 
owen North Hollywood, Cali- 
fornia has added a new unit, which has 
specifically for use in 
circuitry to its 


Street 


designed 
printed 
Stamp’ 

The tinned No. 20 AWG leads 
of the new spaced in accord- 
ance with the standards recently pro- 
the RETMA Automation 
The unit consists of a sub- 
miniature molybdenum permalloy tor- 
oid core with a winding having a resid- 
ual hole as small as 1/16” 
Windings are 


been 
“Postage 
toroid coil series 

wire 


coils are 
posed by 


Committee 


diameter 


impregnated with a 


at 


= 
¢ ee 


special compound and the finished coil 
epoxy plastic. Over-all 
dimensions are: 13/16” x 13/16" x %” 
Bulletin STP, providing 
technical data, is available from K. T. 
Eckardt, sales manager of the firm 


is encased in 


complete 


SYLVANIA TUBES FOR TV 
The Radio Tube Division of Sylvania 
Electric Products In 
has announced the de‘ 
tubes, the 6CS7 
vertical horizontal 


Emporium, Pa 
elopment of two 
ind 25DN6, for 
TV circuit ap- 


new 

ind 

plications 
The Type 6CS7 is a miniature 9-pin, 


medium-mu, dual with dis- 
similar sections and is suitable for ver- 
tical deflection and oscillator applica- 
tions using conventional transformer 
supply voltages. The output section 
has a very high plate dissipation rating 
of 65 watts, high and an 
absolute peak positive pulse plate volt- 
2200 volts. The other 
section is intended for 
detector, o1 


triode 


perveance 
age of triode 
service as an 
oscillator The 
tube is designed for string or 
conventional parallel operation 

The 25DN6 is a 
tode rated for tele service as a 
horizontal deflection amplifier 
designed especially for use in 
line” 
voltages 


amplifier 
series 
beam-power pen- 
ision 

and is 
“off-the- 
ising low “B- 
The tube has a desirable 
plate knee characteristic at 


series string sets 
low 


zero bias 


REMOTE CONTROL UNIT 

Of interest to technicians is the new 
remote control unit for 
ceivers which is being offered by 
tinel Radio Corporation of 
Ill. for the replacement o1 
tioning market 

The unit is a 
tic box which 
viewer's lap o1 


television re 
Ne n” 
Evanston 
recondi 
small, lightweight plas 

placed on the 
rest on the chair 


f 


arm or floor all of 
of the TV set 
ume,” fine tuning 
channel changer 
eration from as far away 

The individual 
permits some members of the 
to study or read while others watch 
TV with the sound at a low level. This 
unit that it can 
be installed in virtually all TV re- 
ceivers 


the controls 
on-off-vol- 
brightness, and 
ea complete Op- 
as 20 feet 
speaker of the 


including 


unit 
family 


remote is designed so 


SILICON POWER RECTIFIERS 
Automatic Manufacturing 
Gouverneur St Newark 4 
N. J. is now in production on a 
line of silicon 
the company claims to be the 
and lightest on the market 

The new silicon rectifiers are of 
diffused-junction type 
able in six voltage 
handling voltages as high as 
with d.c. output currents on the 
of 300 to 400 milliamperes. The 
take up only 3/100 of a cubic inch of 
space and weigh 7/100 of an ounce 
They have tested to 
temperatures as 


Cor pora- 
tion, 65 
new 
which 
smallest 


power rectifiers 


the 
avail- 
capable of 
1000 


and are 
ranges 

olts 
order 
units 


been operate at 


high as 200 degrees 
shockproof and 
and have a “virtually infinite life 

A data sheet on the 


available on request 


Cc, are brationprool 


new line is 


— 
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7 WATT RESISTORS oO SELECTED POPULAR VALUES 


G@® ESISEO-CARD 


TRY 


(hese modern power resistors 


; 
*COMPACT, RECTANGULAR DESIGN * FAMOUS IRC ELEMENT 


*AXIALLEADS 
*CLEAR, PERMANENT MARKINGS * 2 SIZES 


*CONSERVATIVE RATINGS * FULL COVERAGE OF RESISTANCE 
VALUES 


BUY 


handy Resist-O-Card assortments 


RESIST-O-CARD 19 


RESIST-O-CARD = 20 


INTERNATIONAL RESISTANCE CO. 


Philadelphia, Penna 
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‘exis. SUPER METER 
Model 670-A 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: 


ADDED FEATURE: 

D.C. VOLTS: © to 7.5/15/75/150/750/1,500/7,500 Volts 
A.C. VOLTS: © to 15/30/150/200/1,500'3,000 Volts Built-in ISOLATION TRANSFORMER 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5/15 Amperes meter through misuse. 
RESISTANCE: 0 to |,000/100,000 Ohms 0 to 10 Megohms 
CAPACITY: 00! to | Mfd. | to 50 Mid. (Good-Bad scale for The Mode! 670-A comes 

checking quality of electrolytic condensers) housed in @ rugged, 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms crackie-finished steel 

cabinet complete with 

INDUCTANCE: .I5 to 7 Henries 7 to 7,000 Henries ook Inada Gale Geese NET 
DECIBELS: —46 to +18 +14 to +38 +34 to +58 ing instructions. 


Superior’s new 
Model TV-11 


SPECIFICATIONS: 

vw Tests ali tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by inserting it in the wrong 
in, Peanut, Bantam, Hearing Aid, Thyratron, socket 
Miniatures, Sub-Miniatures, Novalis, Sub-minars, % Free-moving built-in roll chart provides 
Proximity fuse types, etc plete data for ali tubes 

te Uses the new self-cleaning Lever Action Switches % Newly designed Line Voltage Control compen 
for individual element testing. Because a// ele- sates for variation of any Line Voltage betweer 
ments are numbered according to pin-number 105 Volts and 130 Volts 
in the RMA base numbering system, the user % NOISE TEST: Phono-jack on front panel for ¢ 
can instantly identify which element is under ging in either phones or external amplifier ~ 
test. Tubes having tapped filaments and tubes detect microphonic tubes or noise due to faulty 
with filaments terminating in more than one pin elements and loose internal connections 
are truly tested with the Model TV-I! as any of 
the pins may be placed in the neutral position The modei TV-11 operates 


when necessery on 16 fi 30 Vert o Cycles 
te The Mode! TV-1! does not use any combination beautiful hand rubbed eak 
type sockets Instead individual sockets are cabinet complete with port- 
used for each type of tube. Thus if is impossible able cover 
EXTRA SERVICE—The Mode! TV-|! may be lator incorporated in this model will detect NET 


used as an extremely sensitive Condenser leakages even when the frequency is one 
Leakage Checker. A relaxation type oscil- per minute 


About Testing Picture-Tubes... 


Of course you con buy on “‘adapter’’ which theoretically will con Tester sells for $15.85. But, if you believe thet Televisior 

vert your standard Tube Tester into a picture-tube tester. Sounds fo stay, then you must agree thot the difference in price more 
fine—but—i simply doesn t work out that way! than justified by the many yeors of valuable service you will get out 
We do not make nor do we recommend use of C.8.T. adapters of this indispensable instrument 

becouse @ Cathode Ray Tube is o very complex device and to Incidentally, the Model TV-40 is the only low-priced C.8.T. Tube 
properly test it, you need an instrument designed exclusively to test Tester, which includes a real meter. Neons are fine for gadgets and 
C. &. Tubes ond nothing else. As compared to a make-shift adapter, electric-line testers, but there is no substitute for o meter with on 
which sells for about five dollars, our Mode! TV-40 C.R.T. Tube honest. to- goodness emission reading scale 


“iw€,R.T. TUBE TESTER 


Tests all magnetically deflected tubes...in the set...out of the set...in the carton!! 
SPECIFICATIONS: 


* Tests all magnetically deflected picture tubes from * Tests for inter-element shorts and 
7 inch to 30 inch types. leakages up to 5 megohms. 
* Tests for quality by the well established emission * Test for open elements 


method. All readings on “Good-Bad” scale. 
SASY TO USE: Simply insert line cord into any 110 Model TV-40 C.R.T. Tube 85 
volt A.C. outlet, then attach tester socket to tube bose Tester comes absolutely com 
quality test read direct on Good-Bad scale. Throw Housed in round cornered, NET 
switch down for all leakage tests molded bokelite case. Only 
a ER OR ee nner oe Et oe LL AS aT 


(lon trap need not be on tube). Throw switch up for piete—nothing else to buy 


Try any of the above 
instruments for 10 days be- MOSS ELECTRONIC DISTRIBUTING co.., INC. 
fore you buy. If completely | Dept. D-178, 3649 Tenth Ave., New York 34, N. Y. 
satisfied then send down 
payment and pay balance within 1 lay and to pay the monthiy balance « own t is 
as indicated on coupon. nderstood there will be no finance, interest o 
No Interest or Finance vided | send my monthly payments when due 
Charges Added! if not by py be - Ay ped pd. " 
completely satisfied return —_ . steel TY-40 : en dnl sis.es | 
unit to us, no explanation eT “ ; , | : $3.85 within 


monthiy for 3 


lease cond me the unite checked 1 agree t© pay Gown payment Name 


necessary. 
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The Model 
TV-50 


r— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


Amplifiers 


A.M. Radio _—s*F. M.. Radio 


Black and White TV Color TV 


7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 
Marker Generator 


SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete. coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bers. 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


DOT PATTERN GENERATOR (For Color TV) 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When'all controls and 
circuits ere in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns 


MARKER GENERATOR: 


The Model TV-50 includes al! the most frequently needed marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against using crystal holders 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Ke., 262.5 Ke., 
456 Ke., 600 Ke., 1000 Ke., 1400 Ke., 1600 Ke., 2000 Ke., 2500 
Ke., 3579 Ke., 4.5 Me., 5 Me., 10.7 Mc. (3579 Ke. is the color 
burst frequency.) 


The Model TV.50 comes abso- 4 50 
lutely complete with shielded 
leads and operating instructions. 
Only . NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C0. D. 


Try it for 10 days before you buy. 
If completely satisfied then send 
$11.50 and pay balance at rate 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. 0-178, 3849 Tenth Ave., New York 34, N.Y. 


Piease rush one Model TV-50. 1! agree to pay $11.50 


of $6.00 per month for 6 months. 
No interestor Finance 


within 10 doys and to poy $6.00 per month therectter 
1? is understood there will be no finance, interest of ony 


other charges, provided | send my monthly payments wher 


Charges Added! |f not com- 
pletely satisfied return unit to anetiately Oso end aanetin, 
us, no explanation necessary. 
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due. lt is further understood that should | fall to moke 
payment when due, the full unpaid balance shall become 


AMERICAN TELEVISION & 
RADIO CO. ST. PAUL, MINN. 


| 
| 
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WRITE TODAY FOR COLORFUL 
BROCHURE SHOWING THE 
NEW LINE OF ATR TV SETS 


ALSO MANUFACTURERS OF DC-AC INVERTERS, 


“A” BATTERY ELIMINATORS, AUTO RADIO VIBRATORS 


Amer CAN Tevevision £ Ravio Co 
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The "Minipack #2" 


(Continued from page 71) | 


The 12AX7's second section, a cath- 
ode follower, extends the gate’s maxi- 
mum “open” condition by allowing the 
control grids to operate at a higher posi- 
tive bias at the top of the control range 

Voltage divider R:, Rs and R, is 
ee so that the 12AX7's grid 

2 permits operation within the 
¢ amplifier range. Output variations in 
the round-robin manner just described 
apply starting the 
regulatory cycle 

C, offers a return path to grid #2 
for minute output fluctuations 
by a.c. ripple. Filtering results 
the round-robin cycle in the same 
that voltage regulation is effected, 
no filter chokes are required 

The neon bulb, PL 
voltage drop of about 55 volts when 
ignited. Current flowing from “B+” 
through R, the bulb to “fire.” 
and its voltage drop is applied to the 
12AX7's cathode #3 as a stabilized 
reference voltage. Potential difference 
grid #2 and cathode #3 
control grid thus 

potentiometer R. allows 
voltage within the 
Grid-to-cathode 
from 0.7 to 3.2 
itput range 


class 


as bias to grid #2 


caused 
from 
way 
and 


has a constant 


Causes 


between 
represents bias 
variation of 
output 
pack 
voltage 


control 
s specified limits 
met 
the 


isures 


volts over usable o 


Construction 


“Minipack” is built in a small 
utility box measuring 2%x24x5 
inches. All components mount on the 

’-shaped open half of the 
shown in Fig. 3, allowing easy 
for wiring 

SR, and SR, are mounted on a #6-32 
machine screw which through 
both rectifiers and bolts to the chassis. 
Dual capacitor C.-C, must be in 
the chas As the 
has direct connection with 
side of the 117 volt a.c. line, the 
output is isolated chassis 


The 


box, as 


access 


passes 


sulated 
from voltage dou- 
ble I 


either 


sis 


no 
from 


a 


Fig. 
identified. 


SR i, SR2 


ground, minimizing the possibility of 
shock or power line short circuit 

The 50B5 gate tubes mount side by 
side, which facilitates allel 
wiring. The 12AX7 control At. is lo- 
cated beside the output control 
tentiometer, R. The n bulb 
secured within a rubber grommet 
trudes just above the 12AX7 
base 

Parasitic 
and R, soldered 
C,’s positive lug and pins 5-6 of the 
gate sockets. A small stand-off insu- 
lator is the “B plus” tie point for C,, 
Rs, and R:, each of which connect di- 
rectly to other components. Fig. 3 
shows how this point-to-point wiring 
results in neatness and efficient parts 
location 

Power output connections ar 
with a cut-down 
mounted beneath the 
lator. PL double 
tube and On 


their par: 


po- 
PL 
pro- 
socket's 


on 


resistors R 
directly between 


suppression 


made 
strip 
regu- 


VR 


Jones barrier 
bulb 
duty as a 
pilot lamp. 


neon 
does 
“Powel 


Applications 


The “Minipack 
variable frequency 
ters, or any 
well-regulated 
age. When a bias 
connect a 500,000 
across the powe1 
and return “B+” to the bi 
ment’s ground. Negative 
from the pot’'s center 
from zero to 190 volts 

Don't try to run a k 
fier with the “Minipack 
of 35 milliamperes is the 
current drain 
regulation and consequent a.c. ripple 

Supposing you don’t the idea of ¢ 
“floating B minus”? Connect a 0.1 zfe 7 
200 volt paper capacitor from “B 
to chassis, 4 la table model radios 

Finally, don't put tube shields o1 
fingers on the heated 50B5's. They're 
designed to operate hot almost 
hot enough to permit the “Minipack 
to supply voltage and function as a 
cigarette lighter too! Ww 


supplies “B-+-" to 
oscillators. conver- 
small device requiring 
irrent plate volt- 
pply is needed, 
ohm potentiometer 
output 


low c 


terminals 
ased equip- 
bias taken 
arm is variable 


V ampli- 
A maximum 
limit: exces 
loss of 


sive resuits in 


Under chassis view of the power supply with the major component locations 
The unit may be built on a larger chassis if the constructor desires. 


"B+" Te POT 
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If yowre willing 


to lose your job tomorrow 
toa technically-trained man. 


turn the page, mister 


But, if you're interested in an honest-to-goodness career in 
the vigorous young electronics industry, here’s how you 
can step ahead of competition, move up to a better job, 
earn more money, and be sure of holding your technical 
job even if the brass is firing instead of hiring. 

The “how” is CREI training in radio-television-electron- 
ics. You don’t have to be a college graduate You do have 
to be willing to study—at home. You can do it while hold 
ing down a full-time job, Thousands have. However, you 
must have some prior electronic experience, either in mili- 
tary service professional employment, experimenting, or 
ham operating. Since 1927 CREI has provided alert young 
men with the technical knowledge that leads to more respon- 
sibility, more job security, more money. More than a quarter 
century of experience qualifies CREI to train you. 

What qualifies you for CREI? If you have a high school 
education, you're off to a good start. If you have a knack 
for math, so much the better, If you are currently working 
in some phase of the electronics industry, you'll get going 
faster. But remember this: CREI starts with fundamentals 
and takes you along at your own speed. You are not held 
back by a class, not pushed to keep up with others who have 
more experience or education. You 
set your own pace. Your CREI in- 
structors guide you through the les- a 
son material and grade your written 52264 16h St, MW 
work personally. You master the pass 


“Your Fulwe in 


World of 


fundamentals, then get into more 


Electronics’ 


advanced phases of electronics en- 
Finally you may elect training at 
career level in highly Sper ialized ap- 
plications of radio or television en- 
gineering or aeronautical radio 


How good is CREI training? Here 
are a few ways to judge Ask an elec- 


| 
| 
! 
| 
| 
| 
| 
gineering principles and practice. § | 
| 
| 
| 
| 
| 
! 
! 


tronics engineer, if you know one. 
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Ask a radio sta 


Check up on our professional reputation 


Ask a high-school or « ollege phy sics teacher 
tion enginee! 
CREI home study courses are accredited by the Engineers 
Council for Professional Development; CREI is an approved 
of the National Council of Technical Schools. Ask 
personnel managers how they regard a man with a CRE 
“ticket.” Look at this partial listing of organizations that pay 
CRE] to train their own personnel: All American. Cables & 
Radio, Ine 
Broadcasting Corporation; Columbia Broadcasting System 
Hoffman Radio Corp.; Machlett Labs.; Glenn L. Martin Co 

Magnavox Co.: Pan American Airways, Atlantic Division 

Radio Corporation of America; United Air Lines. Finally 
ask a CREI graduate to tell you about our Placement Bureau, 
which currently has on file more requests for trained men 


membe I 


Canadian Aviation Llectronics, Litd.; Canadian 


than we can fill 

What's the next step / The logical one is to get more in 
formation than we can cram into one page Lhe coupon 
below, properly filled out, will bring you a fact-packed 
booklet called “Your Future in the New World of Ele« 
tronics.” It includes outlines of courses offered, a resume 
of career opportunities, full details about the school, and 
tuition details. It's free. 


Note: CREI alee offers 
¥ achingten, D4 New « 
charged after June 27 let the 


e Scheel! inmetruction, day 
start frequently. If you are « 
~ Gl Bill help you 


dent instrection. Check the coupon for more data 


CAPITOL RADIO ENGINEERING INSTITUTE 


Accredited Technical institute Curricula + Founded 1927 


Dept. 1111-8 Washington 10, D. ¢ 


REATEST INTER ’ To help w onewer your requed 
metiigently, please give the follow 
ing inf ormatior 


eMPLOYED 


A Precision instrument for ONE Generator covers 150 kc—435 mc! 


BOTH Manual and Automatic Mac's Service Shop 


, i (Continued from page 80) 
Reproduction of ALL Records! WORLD’S BEST GENERATOR BUY! — | 


it quency of that instrument all the way 
MIRACORD | Pt iw chi : : from 100 ke. through 7 mec. while I 
, watched the variation in the height of 

XA:100 | . fi the trace on the scope. The results con- 

with PUSHBUTTON CONTROL q 
ond the "MAGIC WAND’ SPINOLE 


vinced me the manufacturer is very 
l = conservative in claiming the amplifier 
i $ f is down not more than 5 db at five 

PERFECTION i{ ; megacycles. As near as I could deter- 

mine, it was not down more than 3 

db at this point. What delighted me 

still more was the complete absence of 

any pronounced hills or valleys in the 

amplifier response over this whole 
aE * se ‘ range 

; <emee = ; As Mac finished talking Barney 

\* 6 fundamental bands: 150-400 kc, 400-1200 ke, 1.2-3.5 pointed at a cardboard box of tubes 

mc, 3.5-11 me, 11-37 mc, 37-145 me, 1 harmonic bend sitting on the bench. “Where did these 

TWO in ONE! 111-435 me. Covers AM, FM, TV, & Amateur freqs. | come from?” he wanted to know. 

1.5% frequency accuracy; 6:1 vernier tuning knob 8 - ; ; 

(1) Pushbutton Automatic Changer excellent spread at most important glignment frequencies. gathered them up around the 
(2) Pushbutton Manual Player Etched tuning dial, plexiglass windows, edge-lit hairlines.) | House and brought them down to test 
og ry Variable depth of int. mod. 0-50%, by 400 cps Colpitts ose. them before throwing the bad ones 

No Other Changer Like it! Unique “MAGIC , £ : 

WAND” Spindie changes records with gentie Variable gain ext. mod. ampl.; only 3.0 v for 30% mod. away. And that brings up a gripe of 

fore ae peenes arms, no stabilizing plates! * Colpitts RF oscillator plote-modulated by cathode follower.) | mine. I couldn't test at least a third 

AES 10° and 12” records. Exclusive v 

PAUSAMATIC permits 5 second to 51% psa v4 ~ * Turret-mounted, slug-tuned coils. of those tubes 

terval between records. HEAVY-DUTY 4-POLE * Fine & Coarse (3-step) RF attenuators; 50-ohm output 2. 

MOTOR. No wows, no rumble. Compact size, * RF output 100,000 uv; AF output to 10 v. 

Gecorator styled. SEE FOR YOURSELF WHY 
MIRACORD |S AMERICA’S MOST POPULAR 
3-SPEED RECORD CHANGER! 

At All High Fidelity Dealers 


AUDIOGERSH CORP. 23 Park Place. New York 7. NY 


because the type num- 
bers on the glass could not be made 
out. Why tube manufacturers cannot 
put the type numbers on the tubes so 
In stock at local ports distributors coast to coast. they can be read for the life of the 
Write for free Catalog 8G 11 tube is beyond me. I know it could be 

done, for you never see a tube so old 
or beat up but what you can easily 

Name © wices 5% higher make out the name of the manufac- 
| Address on West Coost | | turer; and if he can print his name so 

© 


i you can always read it, he can also 
City Zone......State 84 Withers Street « Brooklyn 11, N.Y. 


on ee oe oe mm ee oe oe oe ee we we ee print the much-more-important tube 


type number in the same fashion.” 


Please send MIRACORD literature 


” 


“I'm with you Barney said warm- 
ly “Tf he can’t do that. it would be 


much better if he arranged to have his 
name fade out with the type number, 
c because what I think of him when I'm 
trying to make out that dim etching 
he wouldn't want to know When I 


think of all the cross-eyed looking and 
peering and puzzling I've wasted on 
this problem, of all the breathing-on- 
the-glass, put-’em-in-the-refrigerato1 
and other dodges to make the faded 
type numbers appear that seldom work 
when I think of all this wasted look- 
ing that could so much better have 
50 WATT been spent on something worth while 
like bathing beauty parades, I get mad 
AMPLIFIER all over again.” 
“Not to change the subject, but you 
forgot to put No. 47 dial lamps on the 
short list, and I couldn't find one in 


the shop,” Mac gently chided 


The new McIntosh power ¥ ‘ , “We just can't seem to kes p those 


. IU PI 4e little cusses in stock,” Barney com- 
amplifier MC-30 is unequalled for quality plained. “Dial lamps are a nuisance 


reproduction of high fidelity sound, The basically different, patented | anyway, and I'm glad to see several 


MelIntos! cuit guarantees a new standard for low distortion VA O% sets are coming out with no dial lights 
harmor 20 - 20,000 cycles, even at full power output! Hum and noise at all 

level uudible (90 db below full output). This outstanding per- “Now don’t go off haif-cocked on 

formance assures new listening enjoyment without fatigue. Quality that idea,”” Mac warned. “As far as 

crafted | amplification specialists for lifetime satisfaction. There's a.c.-d.c. sets are concerned, a dial lamp 

ke the McIntosh. Hear it at your dealer’ can be a technician's best friend. They 

| are as useful to his troubleshooting as 

Write today | mplete specifications the patient’s tongue is supposed to be 
to a doctor's diagnosis.” 

“Yeah?” Barney do ibted 

McINTOSH LABORATORY, C. ey oe See Pie “Yeah!” Mac said firmly rhink how 

a winking ‘on’ and ‘off’ dial lamp sig 
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nals that tu filament is develop- 
ing a thermally-triggered open circuit, 
and how it settles down and burns 
continuously when you replace the 
guilty tube. Remember how often a 
blooming dial lamp has warned you in 
time to switch off a set with a short 
in the high voltage supply and so save 
the rectifier A dial lamp that burns 
brighter than normal is often a clue 
toa leaky filter capacitor or an output 
tube with low or reversed bias due to 
a leaky coupling capacitor or a defec- 
tive tube. On the other hand, a lamp 
that is dimmer than normal often 
points a finger at a weak rectifier or 
weak output tube And don't forget 
that in an intermittent set a dial lamp 
that flickers up and down in step with 
the change in volume indicates the in- 
termittent condition is affecting ‘B’- 
current drain and so can save you a 
lot of looking for the trouble in the 
wrong places. And 

OK, OK!" Barney interrupted as 
he slid off the bench and vigorously 
brushed the seat of his best trousers 
I'm convinced that a technician can 
tell more from eying a pilot lamp than 
a swami can see in a crystal ball. Now 
I've got to go home and rest up from 
my Sunday so I can be back here 
bright and early tomorrow morning.” 

Don't make it hard on yourself,” 
Mac said teasingly as he reached for 
the light switch. “I'll settle for your 
just being here early.” 0 


“HAM OF THE YEAR" 
ee te eg for the fourth annual 

“Ham of the Year” award have been 
opened by the Ex Radio Amateur 
Award Committee, according to an an- 
nouncement from its chairman, J. M 
Lang of General Electric Company, 
sponsor of this top ¢ eur honor. 

Judges for this year’s award include 
Under Secretary of State, Herbert 
Hoover, Jr.; President E. Roland Harri- 
man, “an National Red Cross; 
Commissioner E. W. Webster of the 
FCC; and G. L. Dosland, president of 
the American, Radio Relay League. Mr. 
Hoover, an amateur himself, is a new 
addition to the judging panel this year. 

This year’s winner will receive a $500 
cash award in addition to the trophy 
and national recognition which has 
stemmed from the Washington, D. C. 
presentation ceremonies of the past 
three years. 

Any individual or organization can 
nominate as a candidate for the Edison 
Award a radio amateur who has per- 
formed some public service. The Award 
rules specify the public service 
have been performed by a li 
American radio amateur while pursuing 
his hobby in the continental United 
States. Judging ix based on sacrifice, 
ingenuity, and amount of public service 
on behalf of an individual or group. 

Nominations for the 1955 Award will 
close at the end of the year and letters 
of nomination must be postmarked not 
later than January 3. 1956. Official 
rules are available from the Edison 
Award Committee Secretary, Tube De- 
partment, General Electric Company, 
Schenectady 5, N. Y. Nominating letters 
will be turned over to the judges for ap- 
praisal in January and the Award pres- 
entation made at a dinner ceremony in 
Washington, D. C. in February. WO 
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NOW! TEST TUBES IN SECONDS! 
MAKE NEW PROFITS in MINUTES! 


NEW PORTABLE 


DYNA-QUIK 


DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Now you can easily cut servicing time 
—make more on-the-spot tube sales— 
prevent costly call-backs—and give a 
better service guarantee! Dyna-QuIk 
the new top quality, low cost, portable 
tester quickly locates all weak and in- 
operative tubes—and easily does the 
complete job with laboratory accuracy 
right in the home! You create greater 
customer confidence because your cus- 
tomer sees for himself the true tube 
condition. Easy to operate—in just a 
few minutes you can quickly check all 
the tubes in a TV set. You can depend 
upon Dyna-Quik because it tests under 
the dynamic heavily loaded conditions 
that are the actual operating condi 
tions of the set. At such low cost 
Dyna-Quik quickly pays for itself 
and continues to make money for you 
every day! 


DYNA-QUIK DOES IT FASTER, 
EASIER, MORE ACCURATELY 


@ Makes complete tube test in as little as 12 
seconds per tube—faster than any other tester! 

@ One switch tests everything! No multiple 
switching—no roll chart 


@ Laboratory accuracy right in the home! Large 
4," plastic meter has two scales calibrated 
0-6,000 and 0-18,000 micromhos 


® Shows customer true tube condition and life 
expectancy on ‘‘Good-Bad"’ scale! 

® Automatic line compensation! Special bridge 
continuously monitors line voltage 

® 7-pin and 9-pin straighteners mounted on panel! 

® Never Obsolete! New overlay panels with 


up-to-date markings avaiiabie from factory, 
when required. 


on every 
service call 


MODEL 


500 


109°: 


OF ALL TUBES’ 

in use today for: 
DYNAMIC 
MUTUAL CONDUCTANCE 
SHORTS 
GRID EMISSION 
GAS CONTENT 
LEAKAGE 
LIFE EXPECTANCY 
"including new 600 mil series lubes, 


PORTABLE—CAN BE 
USED ANYWHERE 
Handsome, rugged, luggage 
style Carrying Case, covered 
in durable, black leatner- 
ette. Removable siip-hinged 
cover. Size: 15% 4 14% x 
5% in. For 105-125 volts, 60 
cycle, A.C. Net wt. 12 ibs 


SEND FOR BULLETIN 500-N 


Made by the makers of 
the famous CRT 350 


B4&K MANUFACTURING CO 
3726 WN. SOUTHPORT. CHICAGO 13 


TEE VEE VEE Supply for YOUR BEST BUYS 


[a REALLY  ccscitamepelletandaate VALUES 


(NEW SYLVANIA TEST EQUIPMENT 


FULLY WIRED—READY TO OPERATE 


BE TESTER Type 404 TV LABORATORY OSCILLOSCOPE Type 301 SERVICE POLYMETER 

T pe 620 TU An exceptionally high-gain, wide band scope created special Designed for laboratory and feild measur remot. bs 

i tts she Radetlon” *Frencconductance Test : I Swercchaeae ‘and ‘slants on "stares r ae cree ; : rs ese a 
° ony ° 

. Looheae Test Directly in megohms lat response within 1 db. trom 10 cyctes te 2 megacyctes 

+ SGhertse Test : t. srountey soaettive. +e volts 16 millivelts per inch 

+ Open Clement Test peak ac 

+ Tests Tubes with Two Top Caps vat lambedance of § ee ae ee ee hereto yo Fs vice bs inwured by these features 
* Factory Carretated Readings Provided ve new . € effective input resistance 

* Clear plastic Meter Case ° uae © phasing controt 

+ Switching Accommodates alt horizontal polarity reversing switches 


Peston tube Bacinoe 9 $139.95 6 aks eae pn $299.00 iiscan: price $109.00 
TELETEST CAPACITESTER WIN-TRONIX JACKSON TUBE TESTER 


PERFORMS 5 IMPORTANT FUNC- = Dynamic Sweep Circuit Analyzer A standard type tester at an amaz- 
TIONS for All Vertical and Horizontal ing price 
Trouble-Shooting 


* Quickly checks all modern tubes 


i. GUqrinates pneet- 4. Atco tests leakage «Lever action shows which pins are con- 
ering er clipping tweenany points nec connect 
ef coupling con- ina cireuit where TWO INSTRUMENTS IN ONE tod or de 
denser trom cir- leakage may eceur. 1. HORIZONTAL & VERTICAL SAWTOOTH « Big S° meter for GOOD-BAD or percent 
euit, 6. All leakage tests SQUARE WAVE GENERATOR quality indication 
+ Foote for tookage are performed dy- 2. COMPLETE COMPATIBLE FLYBACK & ¢ Sensitive short test 


up te 40 megeh ms. namicatly, under OKE TEST 
. Tests af capacitors ad. « Line voitage adjustment shows actual line 
from 10 mmf te 56 + Inject 60 cps on ver- * Drives herizental voltage 

mid ter value on tical cutput grid output «fim direct - 

Wien bridge. trom ‘‘vertical grid ty trom ‘‘xtmer e All steel, scratch-resistant carrying case 
The greatest impact of the CapaciTester Grive”’ jack. drive” jack . ° mnecessary chart 
will be reatized in trouble-sheeting + Inject 15,734 eps on + Calibrated tor coter ~ oe chart grovents « ad 
printed wire er printed cirewit equip- herizental output and black and white 8 

Does qway with det- ridtrem ‘‘herizen- + Test leads supplied ¢5 plug-in accessories have fast airplane- 


tise Someta te $4495 Eiwcccetes 86. SAMes type fasteners vice $4995 


a ANY ITEM ON THESE PAGES CAN BE OBTAINED 
BOSIPT YOUR SYLVANIA BRAND RECEIVING TUBES FROM 


REVOLUTIONARY NEW CATHODE RAY TUBE 


CHECKER AND REVITALIZER EE-VE 
+ Knock be leme: 
SeeuRnaaictins ter iemeatemcnatton untied 3211-13 WASHINGTON ST. 
© Restores emission 

Ail ot the emeatna exten of 99.57 ie nd JAMAICA PLAIN 30, MASS. 


never before accomplished under $39.95 
plus 20c postage 
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IN QUALITY TEST EQUIPMENT 


IN RADIOS, PHONOS AND HIGH FIDELITY COMBOS 


NEW, ADVANCED @Precise TEST EQUIPMENT 


KIT FORM—ALL NEW COMPONENTS—NO SURPLUS 


No. 315K 5° OSCILLOSCOPE 


© Has frequency compensated vertical and horizontal attenw 
horizontal amplifiers 


ators slong with identical vertical & 
within through 500K C 


© Uses SCP1 type tube with post accelerator eth tes tsental 


ou 
° st a ty on tee 
. pe rete we i ~ ately $4 
tes te ion ate vooween 9, 95 
toes eunee 4 Price 


OLYMPIC HIGH FIDELITY 


RADIO & PHONOGRAPH 


* Handcrafted cabinet in mahegany er biende 


* 1SW eutput at tess than 2% distortion 

« G. €. Reluctance pickup 

+ 4 pote shaded VM moter 

* 3 metal backed speakers, 12", 8 and 14" 
*12 tube AM-FM radie 


ALL FOR 449°5 in mahogany 


. 308K 8" canes 


«© Dees aooy te wett Mere expensive commersial soe 
and doe y= 


‘ 
+ $e Wn 
OR de ners 7) Poteet L.. . - 

found ently in more expensive ames 95 
nnn 5 Price . 


SONIC CAPRI 
PHONOGRAPH 


« Unbreakable plastic 

« Guaranteed for § years against breakage 

« 3 speed player for all records 

¢ Precision built stereosonic sound 

« Retractable tone arm 

* Available in sea foam green and pear! grey 


Lots of 6 $1 3.95 


for sarnple add $1 
Available with bullt-in 5-tube radio. 


Low ots $21.95 


ABSOLUTELY FREE OF CHARGE IF YOU PURCHASE 
US. SEND FOR COMPLETE INFORMATION—TODAY! 


EE-VE 


upply Co. 


ALL MAJOR ITEMS 
SHIPPED EXPRESS 
COLLECT. 

For ether items in- 
clude su Micient post- 
age. Send 25", deposit 
and complete ship- 
ping instructions. 


3211-13 WASHINGTON ST., JAMAICA PLAIN 30, MASS. 


November, 1955 


prices in the 


No. 111K TUBE TESTER 
eusene BOTH EMISSION & GM SEPARATELY 


© Allows Mament cosrent te Specenee? are thy we the emeter 
a) "ae DC tubes & tndicate B tng — = A pie 


ental sweep tubes by partee enretest on 
4 = oes Ca tne Hick of & ewtteh 
stemety made witheswt comepticeted wwitth me 


4 ~~ ty, direct wa 
zane vest... $69.95 
lotest tyees B cathode vay tusee, Price . 


SONIC “’PEE-WEE”’ 
RADIO 


« 5 tube radic 

«4 PM speaker 

*2 0F stages 

*« Bullt-in leop antenna 

* Available in ivory, red, green and grey 


A sensational radic at any price. 


Single unit $1 3.45 Wt. 4 ths, 
Lots of 6 $12.95 
Lots of 12 $12.69 


Send for our November list of spe- 


cials on Component Parts—Lowest 


U. $.—Highest Quality 


the NARTB hub. Three separate mo- 
HERE’S EVERYTHING Hi-Fi-Audio Equipment tors are employed 


you NEED To (Continued from page 106) The companion amplifier includes a 


microphone and playback preampli- 


KNOW ABOUT fier, a power supply, and two smal 


nic or linear response, and is capable speakers for low-level playback. Mike 


I 

of making highly sensitive measure- inputs of 50 or 250 ohms and a bridg 

ments. The instrument may be used ing input are provided. The maximum 

for the analysis of harmonic distortion power output is 10 watts at 15 
g of all audio components and systems, ohms. 127 
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M distortion, vibration and noise 
: CORNER SPEAKER SYSTEM 
ources and their reduction and con- . : 
Brociner Electronics Corp. is han- 


trol, Fourier series of complex signals, dling the U.S. distribution of a new 
t 125 
British-designed dual-horn corner loud 
BINAURAL AM-FM TUNER speaker system, the “Lowther TP1 
Of interest to audiophiles is the re- The new system incorporates new 
cently-announced Type 330-A, AM-FM design principles in its horn structure 
tuner just released by Hermon Hosmer as well as in its unique drive unit, the 
Scott, Inc “Lowther PM3.” This drive unit is a 
Both binaural operation and multi- twin-cone speaker having the excep- 
» tionally high field strength of 22,000 
gauss, stabilized high-frequency char- 
acteristics, and an accurately-con 
trolled, built-in, back air chamber de- 
signed to permit true pressure loading 
The back air chamber constitutes an 
acoustical low-pass filter having a cut- 
off of 200 cycles. The conventional 


Service Any Radio-TV ever built crossover network is not required in 


this design 
EASIER-BETTER-FASTER plex provisions are included in the new The system is housed in a 47” x 32’ 
Oncill 


oscune e 4 design to take advantage of the recent 


FCC ruling permitting multiplexing 
Just Out! by FM stations 


The tuner features wide-range dis 
( 

NEW, ENLARGED tortion-free AM and highly selective 
2ND EDITION 


sensitive drift-free FM performance 
The AM design permits the full 10 ke 
frequency range broadcast by bette 
MODER AM tations to be received A three 
LOSCOP ; position if. bandwidth switch allows 
PHEIR | ‘ lies wide range, normal, or distant recep- 
tion 

A second model, the Type 331-A, AM- 
FM binaural tuner, which includes a 
complete equalizer-preamp, is also 
available from the company 126 


NEW PRESTO TAPE RECORDER 
Presto Ree ording Corporation is now 
offering a new tape recorder, the SR- 


27, a two-speed unit designed for home 


x 23” cabinet which is available in 
golden or medium dark mahogany or 


eaeahe quaihemnin natural walnut finishes 128 


The recorder includes a_tape trans- 


port mechanism and a 10-watt ampli- oe Ved TONER 


Bell Sound System Inc. has added 
a new FM tuner to its line as a com 
panion unit to its recently-introduced 
“Golden Twins.” 

The Model 2254 covers the entire FM 
band from 88 to 108 me. and comes 


complete with a log scale for precision 


PRACTICE 10 DAYS FREE! 


F_@ Se eee Se eee e282 5 
Dept. RN-115, RINEHART & CO., tne., 

232 Madison Ave., New York 16, N. ¥ : 
fend new Jud edition of 
OFCOPrPsR AND THETR USES for lO<da rhe 
LAMI ATION If book ts what | want, I 


17 page MODERN Oc tT! 


end 1 $6.50) promptly in full paymer 
t, | will return book postpaid in good condition 
dd owe 1 c fier, each house its own case. The 


R-27 transport mechanism embodies 


several of the design features of -the 
company's professional models. It has 


three individual magnetic heads to re- tuning. The circuit features a grounded 


oUuTsip ‘ rice $7.00. cash only 
L ack , in 10 Ge J cord, eras¢ ind play back tape on grid input stage, a two-stage limit- 
—— oe ee ee ee ee ee oe oe . ne mate OP : ; " , 
Rinehart Geeks Are Geld by Leading Beok Stores standard or on the new ¢ reels with er, true Armstrong FM and low dis- 
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T RANSISTORS Circuits Kits 


& Components 
WEBSTER ®© GARRARD @ COLLARO 


This eer = Transistor Radio has 3}.SPEED—HI-Fi RECORD CHANGE 


ple earphone volume on 
stations located 


Now Lafayette makes it possible for you to save money on the 
three most popular makes of 3 speed Record changers 
ompt 
traneteter WEBCOR Diskehanger: It's completely sutomatk 391 46 
resistors x and 78 RPM, automatic ' off after last balanced 
Q tone arm, ete. Size 13% = 12 x 854". Shpe 
oh. of ’ o r the 
circuits. ma Show todo ltia. f Stock No. ®%-49—With Dual Turnover Cartridge 
p Stock No. PK-46—With G.E. RPX 050 Triple Play 
aT. “56 < Sendaete Kit with Batteries 10.98 Cartridge 27. 
. COLLARO, THE WORLD'S FINEST 3 SPEED INTERMIX CHANGER: 
TRANSISTOR POCKET RADIO RECEIVER KIT Coliare Medel 3/532—5 speed twtermix changer designed and 
engineered to meet the most exacting requirements of the finest 
Utitizing One Trameieter ond etal Diede Dota tor audio systems. While our stocks last. Shpg. wt., 25 ibs. with G.. RPR—OSO Triple play 
with Mew Ministure 365 mmf Variabie Con denser. cartridge Net 34.50 
coat transistor pocket With G.£. RPX—OG2A Triple play latest Golden Treasure cartridge with Diamend and 
hobbyists and the ex atyli installed 
desire to obtain « practical . 
; ) knowledge of transistorized circuits. The cir Coltere RC-S4: Latest Collaro 3 speed Intermix leas cartridge 
. cult utilises « Perri-L tick and a spectaily y 
° designed miniaturized 365 Variable Condenser With G.€. REX—6SEO Triple play cartridge 


permitting the entire receiver to be bullt in a With - RPX—OS2A Triple play Geiden Treasure cartridge with Diamond and Sapphire 

plastic case sige S°x2"ai". The ING4 € ryote’ installed Net 

iode is used as a detector, the transistor ts 

- Garrard Medel RC-80 3 speed Record changer less cartrid Net 
ected ded itt Hin £ ae 

This = Se arian aa —4 Medel RC-80 with & RPRK—O6O Triple play Cartridge Net 


round will bring in ree - - 

round | mis ¥ <2 Seine ae. Medel BC-8Owith G.E. RPX—OS2—A latest thiple play Gelden Treasure cartridge 
erystal diode, battery holders, bat- and Sapphire styl! installed 
inden 


jeonaers. foctecere, . Blaatie care, ete... 


pag » wing more than 
prpetient Swensieter circuits and How-Te- TOP QUALITY 
KT-80 rye - (ese —a . CRYSTAL 
uw ry*tal Ear Receiver MS-111 MICROPHONE 


COMPARE IT WITH 
ANY MIRE AT 2 te 3 
TIMES THE PRICE 


i cgy~ ~twy : A quality crystal Microphone for PA Laraverve made « terrific 

LB holders, seas . ne systems, house recorders, etc. Fre- A of the leading 

AKT-71 Complete xis wency response 30 to 10,000 cycles 
tput level —52 db. Provides ample 
output for use with low gain ampli 
fiers. Complete with 5 ft. of shielded or ie oo Ww 
Packed into a 214"x¥\"xI4" plastic © cable. Ghgg. wt, Sive tbe. . . rion on YOUR MONEY 
This Two Transistor pilus crystal diode r PA-24 =ia lots of 3 3.95 ea. beg ~~ 


pe ote & many surprises. utilizing a ree H t 
ative or circuit with transformer coupiea singly, each 4.35 > quality recording tape cetnionbia ighest perfor nance 
eudio stage. gives you high gain and cel : 
‘ nae Pulls in distant stations of playings Red Oside ~ ine & 
with more than ample earphone volum High Out rn a. costing; greater signal strength; with maximem 
mes complete two transistors, 'g utpu fidelity: uniform frequency respon 40-15, 


ervetel diode loopet 

audig transformer ore. piae- Dynamic 

tle Case, ete, Including “schematic and in 

structions 

KT-68 Complete kit with Miniature Dynamic Microphone 
barphones 


Less Earphones Net 11.80 List Price 


LAFAYETTE GEIGER COUNTER KIT yateoo $12.95) i) 
WITH HIGH SENSITIVITY 

High quality Dynamic microphone . 

VICTOREEN TUBE 1885 ¢ — gm, pm Twn By ay Fengpe vee 

Lafayette Geiger Counter Kit with Migh Mi = cording, etc. Fiat response 60-10,000 

Sensitivity Victoreen 1865 tube, makes this IA 2... & cps. Impedance 40,000 +15% at ot ate Seen 

one of the most outstanding kit buys in the 1,000 cps. output level —55 « 4 “s.72 
country. This tube is used only in the t 4 7 
Easy to bulld MS.100 Impedance # ohm for Bice oniy | m4 

Silent Radic or TV viewing 0 : ve 

9 


cast metal case equipped with 6 
shielded cable. Shpg. wt., 3 tbe 
struments ” ! 
the high voltage tte to ‘ . os 
Kit includes all parts, ¢ y- PA-19 —in lots of 3... 12.45 ea 
225" and ity” v 
uctions for quick assembly. : singly, each 12.95 5’ 1 AND 
weeter 
Net 14.95 ~~ 


YTH REMOTE Crossover Network 
TRANSISTOR - CONTROL FOR 
455 KC LF. i, TvPa CK722 SILENT TV 
Srevita, only Al Pome VIEWING 
n.d 2 ee ; : © For Hord-of- 
in lots of 10, each 790 FF 1 1 25 
Single, Each eer $ Heering 


A specially designed 5” Tweeter and Crossover Botnet 
© Fer Lote that will sssure — & frequency response when 
- with any speaker now possess. You can new a 
Listening your present at ppesier ier into @ 2-way speaker system in- 


range mg te 15,000 cycles. 

All bewe cooted leases — clamped te prisms — light ae Reniniieedten 4 “ ttn Dicer ‘lactated. Bhpg. Wi. Tae 
weight af! metal bodies Complete with cose end strep: on O0 dikes . . ae STOCK NO. SY-14... 
Fully queranteed for @ mes. against mechanical high thet others can 
hand optical defects 


Includes Hard Pigskin case p ah y yp Ay, te pope STYLUS RIPLE PLAY 
| ce ng eg Ki: ' DIAMOND and 
SAPPHIRE 


and view with speaker cut « 

complete with miniature phx 

snugly in ear, 20 feet of cable and 
instructions 


™ms.125 Re ament for All GO. 
TWO CAN LISTEN WITH nrx-oto Triple-Pley Cortridges! 
Fed. Tax to Above Prices ADDITIONAL EAR PHONE 1.95 Steck Ne. PK.29 wer 11.95 
TELEPHONE NEW POCKET AC-DC VOM MULTITESTER 
Sa 2 > send or 132 page electronic buying Ovide 
' 1,000 ohms per Volt Transistors, radio, TV, Hi-Fidelity, 
FREE C LOG Draftin supplies microscopes 
choek full of buy great savings 
cory. 


; ac. muLT 

d Write tod fe 
~ conversations | Mg Pte ok rite today for ¥ 
Induction telephone pickup. Tete wa 
phon be 


Wide Angle 


peteriageit 
St te ee tee ed 
~~ we @O~~O 


behead 


. 

Ld 
MONEY BACK 5: 
GUARANTEE 


lij* 
sudio amplifier. or i, come . eo time : ’ 100 SIXTH AVE 


pe disc of wire NEW YORK, ALY 
2.95 Singly, eo. 7.95 
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in DETROIT is AARON 


METEOROLOGY—RADIOSONDE 


Receiver end oneilloseope unit BC 1464. Part of 
BOK 658 radiosonde tracking equip. 115 V. 60 
‘ Heceiver freq's. 392-402 Mé { 
KY and mixer stages, A.M. and FM 

¥.M. channel delivers radiosonde info 
A.M. tor tracking 


or internal 


Channel 
Heope dieplayse tracking info 
ariable sweep generator may be used 
to diaplay the radi ponas signal or operate nit 
an an ordina test « illoseope Inclosed in 
metal neusion 26°«20" e158" Sh. wt $69 00 
eppros. 150 ibe. New £49.00, used ’ 

BW-2831 for at 


Ant ewltching & phasing . 
$9.95 


MODULATION—MONITOR 
BASIC UNIT FOR 2"' OSCILLOSCOPE 


With foeus and intensity 
controls. For use ia nor- 
mal form as 


connector 
x 2'/,". Sh, wt. 6 Ibe 
Grand new in original carton 


NEW SHIPMENT JUST ARRIVED 
9 ACOPI INDIE ATOR Seme as 129 
05 without te, 
with t thee 


$9.95 
BC22/ FREQUENCY METER CASE 


Brand sew in original carton with all contents 
and elise the same en adv. in previous $2 25 
jeeues. But priced naw at only ’ 


BC-221 TECHNICAL MANUAL..NEW. Prepaid. $1.26 


MISCELLANEOUS 
Vernier dial, nat'l 4-1 ratio, with 0 
100 seale $1.25 
Baengameo mica eapacitor, ype zs 
00024 @ 6000 VY 1.26 
Cord—~with PL6S® plug and IK48 jack— 
5 


1.26 
Tuning cond 7 gang, 30-1 dual ‘gear 
rathe 2.95 
40 watt modulation xfmr ratio 
matches 6LG's to 8O07T's , with 
driver and mike xfmr 
PYRL, Conds, 28 MPD @ 1000 Vi 
or 2000 VDC Int 
8.8 MPD @ 600 VDC filter conds 4 
prong plug in type 


A REAL SCOOP—6 METER TRANSMITTER 


PREQ. 53.3 TO 95 MC. 50 WATTS 
Complete rf doubles and amplifier section, with 
' buffer, tripler, 
and final, Hasily converted for 2, 10, of 20 meter 
Can be used to drive higher power amplifier 
Wt. 10 the. Brand new in original $14.95 


8C115@ MODULATOR & TRANSMITTER 
un contains the rf sect s pictured 
‘And ‘with ¢ -—— Me. madubetes “tien _ 
and 10-——125N7 tubes Pius 0-150 MA 


blower, awitehes, ete. and 17° « 16° = a” 


alum. cabinet. Sh. wt, 30 Ibe 

Brand new in original carton $37.50 
TO1-A TETRODE. SIMILAR TO 2-355 2 

A dandy K.W. S80 final—fil: & V. @ 5 amps 
plate 100 VY @ 200 MA, sereen 2K0 \ “ 
50 MA. Just 10 W. to drive pair 1 KW. AM 
phone, Max, input 600 see tube, clase C 
ampli. $2.96 eA. 2 ror ‘s. 


HIGH FREQUENCY BROAD ‘BAND iF STRIP 


7 ‘ i a Complete w/5-——T1LTA 
RAI) ow 
e229 Plue——relay, 


i 
coax plugs, ete 14* = 4%" .". Sh. wt. 6 ib 
Can be weed for various other VHF applications 
With be=—TITA tubes. Only 

With all the above tubes 


VARIABLE CONDENSERS 
Ceramic Spits Stator Tunes 70-160 MC. FT 
later section, or antenna mateht 
plece of Ralum a6 deserthed in Hi 
waieene 5, page 75. with 055 tube 
200 fue’ be Double ering 
15 up piit Stator with 
motes Can be weed with FF 
by yee = Comte, Adjustable 
din. plates 696 


-RIS tubes Used an atal one 


«e 
2 tor $1.25 
T) one shat ove 
MMFD Ape type with long shaft 306 


NOTE 24% deposit-——bal, C.0.D. or mail 
full wae sallow for postage and 
eave plenty on D.D. collection charges. 


AARON ELECTRONICS 
Dept. $. 3830 Chene St., Detroit 7, Michigan 


134 


tortion characteristics in the 
stage 

The tuner is cabineted in a golden- 
hued case to match the other units in 
the line although it is designed to be 
used with any amplifier 129 


output 


SONOTONE AMPLIFIER 
Sonotone Corporation is in produc- 
tion on a compact, 12-watt amplifier 
which has been designed especially to 
be used with the firm's ceramic car- 


tridges and other 
quiring 
cation 

The HFA-100 has a frequency re- 
sponse from 15 to 20,000 cps + 1% 
with the tone controls in the flat posi- 
tion. The unit incorporates five con- 
trols and has four inputs 

Currently the HFA-100 is available 
in either solid mahogany or solid wal- 
nut, with a brass pane! 130 


cartridges not re- 
equalization and preamplifi- 


NEW TAPE 
CATALOGUES 
“TAPE-OF-MONTH" RELEASES 
Recorded Tape of the Month Club, 
Inc. has announced that its entire tape 
library will be made available on a 


retail basis independent of its Club 
operation. The catalogue is released on 
7” reels recorded at 7% ips. The re- 
cordings range from classical music. 
pops, jazz, dramatic readings, satire 
folk songs, and others. 131 


RECORDED TAPE DIRECTORY 

Electronic Specialties, manufacturer 
of the “Fidelivox” tape player, is of- 
fering our readers free copies of its 
new tape directory which lists current- 
ly available recorded tapes from a 
number of manufacturers 

The tapes are classified as to “mood 
No attempt has been made to rate the 
tapes for quality but all are of at least 
commercial quality or better. The list- 
ing includes the recording firm's name 
and address, label name and number, 
playing speed, nominal playing time, 
reel size, playback curve, etc. 132 


RECORDED TAPE LIBRARY 

Berkshire Recording Company has 
announced a new library of recorded 
tapes which includes, in part, record- 
ings of the Haydn Society 

Music lovers have a choice of three 
differently priced series, each designed 
to meet a specific need. The “Hi-Fi 
Supreme” series provides up to one 
hour of recorded material at 74% ips 
dual-track, on a 7” reel. The “Royal 
Deluxe” series offers a two hour pro- 
gram. This 7” reel is recorded at 3% 
ips, dual-track. The “Extended Deluxe” 
series provides three hours of recorded 
material on a 7” reel and is recorded 
at 3% ips, dual-track 133 

‘0 


JOIN TWO PHONO CORDS 
By ARTHUR TRAUFFER 


HIS shielded connector is easy to 

make and allows two phono cords, or 
any other kind of cords with phono 
plugs on them, to be quickly joined to- 
gether. This connector is simply a metal 
can containing two standard phono 
jacks wired in parallel. 

Any small can, at least 15/16" in 
diameter, having a friction lid is OK. 
The writer uses metal “Herb-Ox” bouil- 
lon cube cans. As shown in Fig. 1, cut 
off a 1'4"-long bottom section using a 
thin-blade, fine-tooth hacksaw, and then 
file the sawed edge smooth. Drill the 
three necessary holes in the bottom of 
the can and install a standard phono 
jack in the usual manner. Then install 
another phono jack in the lid of the 
can, as shown. 


Fig. 1. A small bouillon cube can is used 
to make this phono cord connector unit. 


Wire the two jacks in parallel using 
insulated flexible wire or, if desired, just 
run a wire from the center electrode lug 
of one jack to the center electrode lug 
of the other jack, and let the metal 
can act as the connector for the two out- 
side electrodes of the jacks. In the lat- 
ter case, be sure that the jacks make 
good contact with the can lid and can 
bottom, and be sure that the lid makes 
good contact with the bottom. When 
completely wired, solder the lid to the 
can’s bottom section. 

As shown in Fig. 2, the writer simply 
wrapped a 114” wide strip of “Mystik 
Tape” around the can to improve its ap- 
pearance. Otherwise, the can could have 
been given a coat of enamel to cover 
the lettering. 


Fig. 2. The completed construction. Mystik 
tape is wrapped around to improve looks. 
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RECORD CHANGERS 


PHOTOFACT HELPS YOU SOLVE IT 


FASTER, EASIER, BETTER, MORE PROFITABLY / 


THE WORLD'S 
FINEST SERVICE DATA 


PHOTOPACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production-run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi- 
neers in the Howard W. Sams 
Laboratories. PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician. 


Thousands of Service Technicians use 
PHOTOPACT daily for time-saving, profit- 
boosting service operations. If you've 
never used PHOTOFACT, you've never re- 
alized your full earning power—you've 
never given such complete customer 
satisfaction. So get the proof for your- 
self. Try PHOTOFACT—use it on any job. 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete puororact Library. 


FREE Send for the PHOTOFACT 
CUMULATIVE INDEX 
IT’S VALUABLE! 


Send for itt Your guide to 
virtually any model ever 

te come into your shop; 

helps you locate the 
proper PHOTOFACT 

Folder you need to solve 

ony service problem on = 
any model. Once you hove the 

moke and chassis number, it tokes 

just 60 seconds to find the appli- 

cable PHOTOFACT Folder. Send coupon now 
for your FREE copy of the valuable Cumulative 


—_eo->" 
« 


THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT..THEY HELP 
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 


FULL SCHEMATIC 
COVERAGE 
1. Famous “Standard Notation” 


uniform symbols ore used in every 
schematic 


2. The same standard, uniform 
layout is used for each schematic. 


3. Diagrams are 
easy to read, easy to handle 


clear, large, 


4. Wave forms are shown right on the TV 
schematics for quick analysis by ‘scope 

5. Voltages appear on the schematics for 
speedy voltage onolysis. 

6. Transformer lead color-coding is indicated 
on the schematic. 

7. Transformer winding resistances appear on 
the schematic. 

8. Schematics are keyed to photos ond parts 
lists. 

FULL PHOTOGRAPHIC COVERAGE 

9. Exclusive photo coverage of all chassis views 
is provided for each receiver. 

10. All ports are numbered and keyed to the 
schematic and parts lists. 

11. Photo coverage provides quicker parts iden- 
tifications and location. 

ALIGNMENT INSTRUCTIONS 

12. Complete, detailed alignment dato is stand- 
ord and uniformly presented in all Folders 

13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number — adjust- 
ments ore keyed to schematic and photos. 


HOWARD W. SAMS & CO., INC. 
i 


Howard W. Sams & Co., Inc., Dept. 1-45 


index to all the PHOTOFACT Folders you need. | 2201 E. 46th St., Indianapolis 5, Ind. 


EASY-PAY PLAN TO 
FIT YOUR BUDGET 


Ask your PHOTOFACT Distributor... he'll 
show you how you con now own the 
PHOTOFACT Library through ao unique 
Easy-Pay Plan thot exactly fits your needs. 
Pays for itself as you EARN MORE. 


November, 1955 


I (_] Send FREE Photofact Cumulative Index. 


TUBE PLACEMENT CHARTS 
14. Top and bottom views are shown. Top view 
is positioned as chassis would be viewed from 
back of cabinet 


15. Blank pin or locating key on each tube is 
shown on placement chart 


16. Tube charts include fuse location for quick 
service reference 
TUBE FAILURE CHECK CHARTS 


17. Shows common trouble symptoms and indi- 
cates tubes generally responsible for such 
troubles 


18. Series filament strings are schematically pre- 
sented for quick reference. 
COMPLETE PARTS LISTS 


19. A complete and detailed parts list is given 
for each receiver. 


20. Proper replocement parts are listed, to- 
gether with installation notes where required 


21. All parts are keyed to the photos and sche- 
matics for quick reference 
FIELD SERVICE NOTES 


22. Each Folder 
servicing in the customer's home, 


includes time-saving tips for 


23. Valuable hints are given for quick access to 
pertinent adjustments. 


24. Tips on safety gloss removal and cleaning. 


TROUBLE-SHOOTING AIDS 
25. includes advice for localizing commonly re- 
curring troubles 
26. Gives useful description of any new or 
unusual circuits employed in the receiver 
27 . includes hints and advice for each specific 
chassis. 
OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re- 
gardiess of receiver manufacturer, is presented 
in a standard, uniform loyout 
29. PHOTOPACT is a current service 
have to wait a yeor or longer for the dota you 
need. PHOTOFACT keeps right up with receiver 
production. 
30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, Phonos, Changers. 
31. PHOTOFACT meointoins on inquiry service 
bureoy for the benefit of its customers. 


HELPS YOU EARN MORE DAILY 


135 


you don't 


e Within the Indust 
The Great Uranium idkaetiens fons gen’ 


4 Rush Is On I fornia ... Appointment of CHARLES 


ROBBINS as vice-president of Sonora 
Radio & Television Corp. has been an- 
nounced by the company. He formerly 


\/ held a similar post with Emerson .. . 
LUTHER M. SANDWICK is the new sales 
manager of Pilot Radio Corporation 
He was formerly with Bell 4 Howell 


Company .. . RALSTON H. COFFIN has 
been elected vice-president, advertising 


and sales promotion, for Radio Corpora- 
tion of America. He has been with the 


FOR RADIO AND TV DEALERS (peeeteeeaas 


and JOHN P. YOHE director of pur- 


P chases for Astatic Corporation, Con- 
A vast, new proven market for electronic instruments 


hes been created by the Uranium boom. This market has Soa, Ome... WHAM 6, HESSER 
been stimulated by uranium bonuses paid by the Govern- | is the = Genes al sales manager of 
ment totaling over $3,750,000 to dote. These bonuses Milo Radio & Blectronic Corporation 
are in addition to the prices paid for the Uranium ore. . .. . REAR ADMIRAL ARTHUR S. BORN, 
You can make money serving this market by handling ; USN (Ret.) has joined ( ollins Radio 
the leading line of Geiger Counters and Scintillators. Company as assistant to the vice-presi- 
This line is produced by Precision Radiation Instruments, : dent, research and development. His 
Inc. World's largest manufacturer of Portable Radiation ; most recent assignment prior to his 
Instruments... includes fop valves ot ‘ retirement was in the Office of the As- 

every price level from $29.95 to $1995.00. sistant Secretary of Defense (Applica- 

4 Precision Radiation Instruments, Inc. is e cations Engineering) GWILYM A. 

5 the pioneer in the development of portable . PRICE, president of Westinghouse Elec- 
radiation detection instruments. Creators tric Corporation since January 1946 

of the fomous “Scintillator,’ “Lucky Strike!’ “Profes- 
sional,” “Royal Scintillator,” “Snooper,” “Drill Hole,” president of the firm. The board chair- 
“Super Scintilletor,’ “Special Scintillator!’ Precision has : manship has not been occupied since 
become the standard of the industry. Users include the 1951 . Precision Radiation Instru- 
U. S. Atomic Energy Commission, the U. S$. Geological ments. Inc. has named ROBERT F. KAUF- 
Survey ond everyone who demands highest performance MAN to the post of vice-president in 


lity i j , 
ond quality in an instrument. MODEL 111 B charge of advertising and public rela- 
Take advantage of this opportunity! Start making extra tions LOUIS MARTIN is the new 
profits now with these quality instruments. 


was elected chairman of the board and 


general sales manager of the Westing- 
house Electronic Tube Division in El- 
npaign in 106 mira, N.Y. He was formerly general 
magatines and a sales manager of Standard Coil Prod- 
rchandising campaign with all ucts Co., Inc. —- 
of dealer aids includin 
; ' hterature ; 
ond display materia "Ultra-Linear" Williamson 
(Continued from page 54) 


| 
MODEL 107 
THE “ROYAL” Write today for complete information on Geiger Count- 


eri and Scintillaters and detailed dealer information. 

power amplifier makes itself felt by the 

generation of new combination tones 

RECISION RADIATION INSTRUMENTS, INC. which further change the identity of a 
2235 RT South la Brea, Los Angeles 16, California musical instrument, and produce the 

World's Largest Manufacturer of Portable Radiation Instruments effect of blurring the sound. This latter 
effect can be easily demonstrated in a 
comparison test by playing a poor re- 
cording with lots of surface noise. The 
noise will be there in each instance 
but will be much less objectionable 
with an amplifier of lower distortion 

r LE CTRONICS Please mention Finally, one must recognize that a con- 
RADIO & TELEVISION NEWS dition of interaction exists between the 
Prepare for ENGINEERING DEGREE when answering ads 


unlimitedop 


speaker and the power amplifier. A high 
porunitieet in 27 MONTHS 


the Electron power amplifier of low and constant 
lo Aw Earn your B.S. degree in 27 months at Indiana orm dz ; : ‘tter con- 
Technical College. Intensive, specialized course, Com L M b BOX my nal + dance x xe - be a r n 
prehensive training in math and electrical engineering | trol over the speaker characteristics 
advanced radio theory and design, television, electronics CHASSIS : oi. r 

Modern laboratort Low rate. Also B.8. DEGHEE IN at high peak powers 

27 MONTHS in Aeronautical, Chemical, Civil, Electrical Flangelocking Precision 


and Mechanical Pngineering al approved Enter 
lrecomber, March, June, September Ramm part of your ee Engineered REFERENCES 


Export Agents: TERMINAL RADIO INT’L., LTD. + 85 Cortlandt St., N. ¥.C. * Coble: TERMRADIO 


expetiees in Port Wayne while studying, Write for catalog 
Viease send me free information on B.8. ENGINEERING 65 sizes and shapes Interlocking 1. Keroes, Herbert 1 Building the ‘Wil- 
DPOREN IN 27 MONTHS as checked for the laboratory liamson’ implifier Di¢ &@ TELEVISION 
INDIANA TECHNICAL COLLEGE manufacturer, industrial, experimenter, builder, and News, December 195 
2 eneral applications where metal boxes are required. > Hafler David ea, Herbert I 
9115 E, Washington Bivd., Fort Wayne 2, Indiana z afer, 
4 tocked by all electronic and geophysical distributors. os 7) t ! ! o mplifier,” 
©) Electronic C) Chemical C) Aeronautical 4 ° . prmpreume a. —y re 


Send for free catalog Rapio @ TELEVISIOD 
() Ow C1) Mechanical C) Electrical 1011 Venice Bivd 3 
Nam ; . ov ditori« 
ane eoene L M B Los Angeles 15, Calif. gineer ( Detertat 


Address 
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McGEE OFFERS $100,000 STOCK OF CUSTOM RADIO CHASSIS 


NEVER BEFORE AT SUCH LOW PRICES! EVEN SAVE ON COAXIAL SPEAKERS AND RECORD CHANGERS 


me oe we oo ow oe eo oo ee aa SS SS 


“HI-FI FM-AM TUNER McGee's Famous 


1) a ' 12 AND 15 INCH COAXIAL P.M. 


95 HIGH FIDELITY SPEAKERS 


reams 12" ‘23* 


2 RECTIFIERS 15-tach 
10 W. AMP. PHONO INPUT hows Mesa ‘cu. iY Model P15-CR 


New Hi-Fi self-powered FM-AM tuner with 10 watt amplifier (push-pull 6V6"s) Mode! Cu-14¥ 
separate chassis es... ou need is a record * te have & com 
music syst ¢ cable connects 


hie@h fidelity coaxial PM speaker Response Grom 30 te 17.800 
Full 6.8 of. Ainico VY magnet in the 12” wooter 

quency tweeter Built-in eressever network wires te confect te 

amplifier Matehes 3.2 te mt confuse this or 

6 . «= @ fee quality speaker Stock 

rectifver “ . s 
ane 


i 
wile dial 
aw seiector switeh, tone eantrel, con- Response down te 20 
breaseast ose 1600 S see ,creniony suspended 6” high frequency S 
amoptifer -- eo . s cu-i4y¥ 12” twe wires to connect. Matehes 3.2 to & ohm cutpul transfer mer 
coax speaker, $10.00 ontres SS” coax speaker, Sho. oo outa. reguiar $62 s0 list speaker. Mode! PIS-CR, MeoGee's Sale Pri 3.06 


9-TUBE HI-FIDELITY WEBCOR 3 SPEED CHANGER 
12 Watts Audio $3995 a .* 

Dual Tone Controls SRS can 2,» sone, 

RECEIVES BROADCAST 550 TO tes K.c. 


Jackson AMGA, 12 watt hi-fi qe 
Le 


a 
Ship. - 2 ibs. Sale price. .... 


a Sa mt a, ' a he REGULAR $65.00 LIST COLLARO 


hg condenser w oh, an "7 f t. . Ese to a? ~ 3 SPEED HI-FI “tana 


x 6” high 


. Knobs, escutcheon, diagr a ¥ cle Model AMSA ° wt Imported Sale ‘38% 
Sale price, $39.95. V-i4Y 12” coax speaker, $10.00 extra; 15° coax speaker, 


$20.06 extra from England Price 


Less C ee 
11-TUBE FM-AM HALLICRAFTERS | fresecsso02ec coy encenenesencs 


Regular $89.50 § 

McGEE'S SALE PRICE 69°> 

* HIGH FIDELITY seuanan = suis 

& AUTOMATIC FREQUENCY CONTROL ne-40 wins oe 64am ae oo ‘88" 


Bay 68" RC-90 w. GE RPXOSZA 


ute 
alt 2 tke 7 
lus @éjustable speed con 
requiate speed taster or siower 
3 speed ee 
switen . playing em 
eycie ad 
cartridges 
e n 


Hallicrafters Mode! &-76A, 11 tube FM-AM super 
7h" « tf * - 


tube transformer powered chassis 
in $400 to $600 radio combinations 
powered preamplifier necessary tor 6.8. pov 6 . 
Gola od cartridge 
S-78A WHallicrafter 11 Shie. wt cartridge 45 8PM spindle Golden asw 
Cu-i4Y, 12° COAK SPEAKER Sio.co EATRA a6 cban "Srcanan’ $20.00 antan $3.43 extra. tridge, Se8.44 «6 arm epindie T rey 


TELEVISION CONSOLE CABINETS AT LESS THAN FACTORY COST! 


FOR YOUR TV CHASSIS—MODELS FOR 27 INCH TO 16 INCH CHASSIS 


RT-21MA $49.95 KL-27X $39.95 $59.95 $59.95 $19.95 NRT-21M $59.95 BT-210 $22.95 
21” MAHOGANY Va Door TV-PHONO CABINET $49.95 ; ae DOOR $29 Md a Le with b PHONO DRAWER 3) 95 


ve evision- Ph comb: nation 
record 
Vv compartment oA 
orehew 16 x 
only $49.96. 21” gold 


te ft cabin 
24" 27" MAHOGANY TV CABINET $39.95 j 1” MAHOGANY TV-PHONO CABINET 
chases 44” th here canine or 
Sgesetiy alas. v cosas Virdee!” stvie, mith matcning. Wop oaneie” 37 


en 
listed might 
Ship. wt. 60 ibs. 


‘ * ant front 4. ; arar ° “ o -' mn mahegeny cabinet, sate price, 
les \ tenes BLONDE $22 95—-MAHOGANY OR WALNUT $19.95 
$59.95 . ” 2: cabinet high wide and 
No. 27-MA. Mahogany with full doors - Mahogany with ‘ . wide mY "0 2” deco "Same eut 
ane 27 t ot se! sure ” Shipping weight @ 
same as shove oe, ie 
mT-2i0. pa, 2: Vv cabinet. eame as above, Sele price, $19.06 


Rehr be Wee fights. tenia 8”, 10", 12” SPEAKER-BAFFLE COMBINATIONS 
6-TUBE, 2-BAND RADIO KIT $14.95|, *  °3"° 1 $4981 - 
6-18 mc 550-1650 ke ered wood ba ° 


bend AC-6C 
° 


7. Aine VY meagr 
ta 10%. Sele oF 

3 or more 

- covered woe 


e 
Only $00 Ye 
Stock No aca ei2 we 70 each 


McGEE RADIO COMPANY ie. is mu sissanss en 
C TTA evel Tn “noun 1903 McGEE ST., KANSAS CITY, MISSOURI 
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AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY 


NEW 7 TUBE—30 WATT AMPLIFIER 


6 TUBE -20 WATT Hi-Fi MODEL HF-20—SALE PRICE $22.95 


RESPONSE 30-17,500 CPS—PUSH PULL 616 OUTPUT—TWIN TONE CONTROLS 
MIKE AND CRYSTAL OR V.R. PHONO PICKUP 


INPUTS FOR 
MODEL HF-20: 
With CU-14Y, 12” Coax Speaker 
With CX-156, New 15” Jr. Coax 
With Pi5-CR, 15” Coax Speaker 
~ With Imperial IV Speaker System 
) With $P-12125 CR Speaker Sy 
With HF-33GE Speaker System 


= 


aes 
| New, 7 tw 30 watt Model HF-30 pion Gaottty amplifier 
and treble _7- tone controts etal or dynamic microphone, erystal 

| of or heme muse systems or for ene 
nm speaker or nm tine. Chas 

2-604, GATS " om ane SU46 


a alee Come bes: 2-616. vectiner 
| ube, 30 watt High Fidelity amplifier, dels eriece, $29 


BAL LL. | A 4.. 1,+ See 


{Add $1.00 for HF-30 Instead of HF-20) _ 


Response 30 to 17,500 eps. Separ 
or variable r 


MODEL HF-30—SALE PRICE $29.95 _ 


A tremendous High Fidelity amplifier 
Electronic bass and trebie 
with any 


value. Response 30 to 
boost by seperate tone 
record changer hawin 
bie reluctance cartridge, radio tuner or high 
" dynamic microphone 20 watts power eutew 
Vee with any 4 or & ohm speaker or 250 ohm tine. Chassic size, 
735" = 1044" « Tie” high Complete with tubes; 2-646, 2— 
6C4, 12AK7 and SU4G. This is a terrific valve. A ready te use 
high fidelity amplifier at tess than the cost of a kit Shic. wt. 
a7 ite Model HF-20, 20 watt Hi-Fi MeGee's sale 
price, $22.95 


amplifier, 


This amplifier is recommended for use with the speaker Banoo 
deseribed bet * well as the 12° and 15” co 

shown on the opposite page. HF-20 amplifier with Cu- sav, 42 
coaxial PM speaker, $32.95; with FIS-CR is coaxial PM 
speaker, $42.95; with Imperial [V speaker system, $39.95; with 
SP-L2126CR speaker system, $44.95; with HF-33GE speaker 
system, $69.95. if the HF-30 amplifier is desired, add $7.00 to 
the above combination prices 


gan 


os 


2 WATT HI-FI SPEAKER SYSTEM 
2-12” Woofers SALE PRICE 
and L-C Cross- 


: se 24° 


Power Supply 
lity Dynamic Speaker Sys- 
n 


os 

response $8" aa. 000 Both the wooters 
end the tweeters ~~ fine quality dynamic speakers with elds” onsited te saturation 
by the power sup Tweeters ee cones designed to respond 
te the high ~ Mee. © 2 cycle cross-over net- 
of pd nigh prevents trequencies 
me ~~ 2000 « 4d eliminates frequencies above 2000 cps 

the weoler . ™ simple te 

" t 


enw ee ° “Vale price, 
ere described above 
HIGH FIDELITY SPEAKERS 
5” BLUE STREAK TWEETER.... 
6” BLUE STRE 
15° BLUE STREAK WOOFER 


Medel HF-B/ 
er 


-§ 2.95 
$ 6.95 
$16.95 


Fidelity wide 


ass ~ On, Ainice Vv magnet 
“ Will give ox 


t 
* Shie wt. i2 ibe. ‘Sele 


2000 CYCLE L-C NETWORK $4.95 


EXTRA—-MODEL 4401 UNI 
TWEETER $14.70 


Medes! Ca 1 aqee ond t 4 type crossover network. 
at when pureh 
speakers and 


RSITY 


Blue on the 
wo 

Univereit 

sponse 2 

s 


. ingle tweeter 
ideal tor 
crossover 


re 
Blue 
Met 


Frequency 
ver with 
network. 


FAMOUS: FAME COIL CASCODE TUNERS 


SALE PRICE : . 


12 


2 channel tuner > with 
th tubes 6807 2S 616. Used in 


and channel 


Set Ne. SCOK-2 ?, One Cyning 
e y¥ 89¢ © pair. 


selector K-2, matehing volume and contrast knobs set on 


Set ve 


UHF CONVERTER 


TUNERS $2.95 
3 FOR $7.50 


Take your ehelce of « 


a) ter 
ducto-tuner with ear 
AN72 diode 

i &@ converter 
a te ehanne 
te 


anee saie on VHF television beesters for 
S Mode! SPS. metal case, brown wrink 
able tuning, GAKS tube. tdea!l ter tate 


<o 
tube, brown plastic case. Gale price 
$1 printed circuit booster 
brown Biastic 
—- 


CONSOLE HI-Fi SPEAKER SYSTEM $49.95 
12” GE, PM WOOFER—(0” PM MID-RANGE— 
MODEL 850 MID-HIGH RANGE SPEAKER 
AND 600 CYCLE L-¢ CROSSOVER NETWORK. 


me High 
@ 600 cycle frequency 
the system from any 


in the circuit m 
ate, An 
ive you 4&4 much wider setes son 
hie Speaker system 


@ heavy duty 
ana 


same 


Geluxe quality 
2.1 woofer 


» @neept has 16 mid-range 
PM speaker and Mode! 4401 University horn type tweeter 3 systems incorporate 
600 cycie L-C type crossover network with variable tome compensating contre!. Medel 
HF -SEGE, Sele price $69.96 (specify cabinet finien) 


DELUXE CONSOLE SPEAKER SYSTEM $89.50 


15° UTAH WOOFER—8” GE—2 - 5” TWEETERS—CROSSOVER 


a F-33668 
° 


compensatin n 
system hip. wt. 100 Ibe 


Mode! HF-1ECR4, deluxe 
console Specify inet finish 


Sale price 


NEW IMPERIAL IV 
with General Electric 


6 in. HIGH FIDELITY $1995 


Roses —_ 'V, High fidelity 
val Electric & 


ie Ly quality 

cabinet 38 * 

S sides except back Vee os af auxiliar 

MF ag - , ameptifer er oe Music system The 
Electric Mode! 8650 extended range pier 
with 6.8 of magnet and curvelinear cone w 
8S tweeter 15.000 cw Medet tv apertel 
with HF-20 and HF- ~4 Ray mo —! described ko 


ope: 
@esired.) 


speaker 
IMPERIAL 
contains a General PM spew 


° oe coll and 
$19.95. tdeal for wee 


"PHILCO | SPEAKER “SALE! 


GENUINE PHILCO FIELD CoM oYN SPEAKERS. 3.2 OHM VOICE Cot. 

SIVIDUALLY CARTONED, SUY AY Laas Tuan Factor’ Cost 

8” 1700 or 2500 Ohm Speaker. . .$1.29 10” 1700 or 2500 Ohm Speaker 
12” 1700 or 2500 Ohm Speaker 1.99 

BUY 12 ASSORTED AND WE WILL SHIP A BAKER'S DOZEN 

THE PRICE OF 


. 
plated metal 
Prese-to-taik switch 
station selector on 
‘* Guret except when call ewrteh «= pressed 
to ode! MPM-AS. Ship 
sub-station PM-AB, with 


ea 3 ter $10.00 
Si.96 per 100 ft; 


in. 
1.49 
(13 SPEAKERS FOR 


Matching 


! 
FM-AM TUNER - 


3 2. with 
p 
sei ‘av “ant price, Sis. "Soe has volume contre! and power supply added te 
be. $24.99 | 
thru @ speaker, 


TELEPHONE VICTOR 5092. 
1903 MoGEE ST., KANSAS CITY, MISSOURI 
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6 TUBE UNIVERSAL MOUNTING AUTO RADIO ‘19% 


LESS THAN FACTORY COST! 6-TUBE, 6-VOLT 


* A SENSATIONAL AUTO RADIO VALUE AT A TER 1c LOW PRICE. 


%* MADE BY A BIG NAME MANUFACTURER UNIVERSAL MOUNTING 


*® FULL SUPERHET——WITH TUNED &.F. STAGE——6 TUBES-——TONE CONTROL. ) 
ther tremendo rote and P a the ‘ te yo This uni 
* anc rad us pu ine e nas a. saving on you “ © AUTO RADIO 


with fully tuned #.F 
best known manufact 


n " of 
| 
holes on 7” centers — $ 99 WITH ” 
‘ * a mt 2a sf , 
oe “ne mare reom onder 6” x98 


Gash than o ordinary avte radio remote contro! intended fer an exact custom 
pe SPEAKER 
spe 


ag Se wclitn' th Se ictet =» CAN BE CUSTOM FIT INTO THE DASH OF 
a ats ow re umn ee ae et eng MOST LATE WOEL CARS AND TRUCKS 


is Rennestine cable with High tenna booster Mode 


ESPEY . Ist Offering—by a NEW—SMALL McGEE 


Famous Maker | VOLT-OHM METER gy.) orice 
2000 OHMS PER VOLT 


AC-DC $995 


Ultro-Li & WITH TEST LEADS 
o-Linear Response— 
20 te 22,000 CPS 2 FOR $19.50—4 FOR $37.00 


» Volt Onm 
tivity 2000 ohms per 


5" « 
ot. © ' Ss ac ¥ 1000 4 
" n 

SALE $ 95 s os - 
‘ , at or specially prt at 
PRICE s ie Offered an instrument 
th Te ° . ith price, ently $9.66. Ship 

2 te 4 ce oO 


LESS SPEAKER ty Baht An gimg 
With 15” Coax. $99.95 ew ole Veta , ae 
od 4 


. a 
Modes “Tia Ship 
10 WATTS HI-Fi AUDIO 
model, 14 tube FM-AM chassis A true Hi-F) iver a by_« he 
tionally famous maker of fine custom oh Eapey Mode! 14 “ 


2 ' . 
Bon a a fe oa FS $100.00 LIST—12 VOLT p 95 
eqgonae A? Kin ateers high ‘coagiivclly. BUICK AUTO RADIO 
tone controle — J FF “and input te at Fits All '53 Models Except Special 
t positro ior acew m of 


recorder 
1 & tube 12 volt Buick rads 
Sensitivity ‘53 euce the Special Cost ever 
Off-on-voiume ange . oe te be 
ac tlets on of oh . con 
\ightoe fywnes! a  Fag’ni Bg x10” dee t / Sale orice, $39.08 
*-250C se 


50-WATT BOOSTER AMPLIFIER é SESSIONS cama 


14-Tube FM-AM Chassis 
Williamson Type Circuit 


50-WATT 
BOOSTER AMP. $3995 


Pre-Amp $12.95 Extra. Net o ine @ email 
anufoctured Amp. has Sweep second han 
A SO wate 


weys this 


w. Stock 

oe only $3.95 
tubes. Connect to your present amplify boo 

te allow the use of 2 microphones ane one tow a 
ack with 1 volt input giving 50 wetts of aw 


e 
m 
1° er has a 6 I tte, 
elity ores trenstormer with tape at 4-6-16-60 = 230 onms 
U4G rectifier. inctudes tubes 6.6, TN? ane 546 
ols # * volume and be poo ° Cha 4 . 
Se er $30 2" * 
of > 


Ship. wt 


on ery °o eynamis A ow vel meu shea w af 
connectin: “bie and piug * rem con trol of t% so wot peosnee. Chassis sine, 
Si" x 3a" = 24—". Mode! PA x. ‘Sale price, $12.96 


SPECIAL 


MINIATURE BROADCASTING SALE 
STATION FOR THE HOME PRICE 


NEW 1955 MODEL WITH $2995 


CRYSTAL MIKE $9.95 


WCL-E3 miniature oadcasting gtation for micrephene and pheo- ORYSTAL 


Pes ist PICKUP 
aie Rar aede | TO PLAY . SALE 
PHONO $ 
ATTENTION! RECORDS oa PRICE 9% 
TV SERVICEMEN $2.95 EXTRA J mone 40 Timex 


PICTURE TUBE RECORDS AND PLAYS BACK 
RESTORER-TESTER PLAYS 1673 AND 45 RPM RECORDS 
TRANSFORMER” 1995 | scr sence om st So 


OPERATED record adaptor 


back for Big minutes © 
Designed to rejuven television =e. Make re ; use for office 4 
t that nh 


clements in most 
several makes and by 

the best walue in ite field This onit weighs « full 20 ite 
power transformer 1t @ more equipment and mere for your gossrdee through ho. or ° 

* units selling above $100.00 soeyen a ashing cycte m sper ate as & record player Stock Ne. “yim i recorder cnle wt. 3 the 

ope “35 
Recording discs, package of 6 for O9e One blank ehigeped with recorder 
Opera ating + rons imc! | You me pur oe 4 etuer ory i gheone «* te adept Wie recorder fer playing 
(mot ma:labie) . 1644 J 45 8PM ehene records tor only $2.96 © . 


— eee aaa aac wren cor 


iw GEE RADIO COMPANY PRICES F.0.8. KANSAS CITY TELEPHONE VICTOR 6092 
SHO 256% OF FULL 
C REMITTANCE with OnPER 1903 MCGEE ST., KANSAS CITY, MISSOURI 
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including sturdy 
metal cabinet 


Suggested net price 


You be the judge! 


Which saves you more time? 


a 
Pe a % 


‘ - 


“he 


1. Having the dual-control replacements you 
need —right at your fingertips —in Centralab’s 
handy Fastatch” FR-22A Kit? 


eo Of = 


2. Chasing all over town 
to find an exact replacement? 


Think of all the popular TV, radio, and auto sets you 
know about. Think of all the different controls they use — 
all the different combinations of resistance values, tapers, 
taps, switches, and shaft lengths (actually over 600). 

Could you find enough shelf-space in your shop to carry 
exact replacements of more than 600 original-equipment 
controls? Could you afford to tie up the money necessary 
to buy more than 600 controls? 

The average distributor can't, we know. And that's why 
he’s so frequently “out of” the exact replacement you're 
looking for. That's why you either have to go from distributor 
to distributor until you do find one that has the control in 
stock — or have to wait until the distributor gets delivery 
on 4 special order. Meanwhile, your customer gets mad, 
because you have to delay fixing his set. 


Doesn't this make more sense? 
For less than $25, a Fastatch FR-22A Kit gives you a 
practical, working stock of replacements for over 80% of the 
carbon dual-concentric controls you run up against (even 
more, now that the new Centralab wirewounds are available). 
You can match 121 different combinations of resistance 
and taper, to duplicate exact electrical characteristics. 

You get 11 Fastatch front units, 11 Fastatch rear units, 
4 Fastatch switches, and 2 auto-type adapter switches — all 
100% factory assembled, tested, and guaranteed. 


See your Centraiab distributor 
See the FR-22A at your Centralab distributor. Or, write 
for bulletin 42-223, 


Front and rear units snap together easily. 


A 5-year-old has done it — in just seconds! se 
SWAP FRONT UNIT. . . 
(with outer shaft 

cut to length) 


TO REAR UNIT... 
(with Dive shaft 
cut to length) 


—— 


SWAP OW SWITCH... 
(from Fastatch 
KS series) 


ADD THE KNOBS 
— and there's your 


custom dual ( 


Centxal 4 A DIVISION OF GLOBE-UNION INC. 


910K E. Keefe Ave., Milwaukee 1, Wisconsin 82855 


Spot Radio News 
(Continued from page 24) 


minimum of six contacts to the chassis, 
required to operate any one of the 
three proposed decoding systems 

To break the toll system using a 
code card, the brief said, it would only 
be necessary to install a series of 
rotary switches that would duplicate 
the switching operations performed by 
the card. The same technique could 
be used for the other scrambling plan, 
it was also noted. In other words, the 
Commission was told, it is possible to 
devise an electronic skeleton key that 
would automatically open all of the 
locks in the code chain. 

Commenting on the coin-operated 
device, the brief reported that even 
here the code could be broken, even 
though the coin-operated switch was 
an intricate device linked to a decoder 
which consists of 19 tubes, five relays, 
six solenoid-operated ratchet devices, 
an electric motor and an assortment of 
gears, cams, sprockets, and electronic 
components. The only function of this 
elaborate equipment, it was noted, is to 
switch on the decoder, in much the 
same fashion as the second dime in a 
telephone coin box brings on the dial 
tone. This entire mechanism could be 
replaced with an “off-on” toggle 
switch, the FCC was told 

All of these weaknesses, said the 
brief, could be overcome with a wired 
system, which utilizes no coding; pro- 
grams would be available only to sub- 
scribers tapped on to the system. To 
prove the validity of the wireless code- 
breaking point, the Commission was 
told that a supervised demonstration 
could be held. One station in Phila- 
delphia was described as willing to 
participate in such a test. And to 
prove the practicality of the wired 
idea, the brief added, the company 
was planning to make its own public- 
acceptance tests in Casper, Wyoming; 
Tyler, Texas; and Muscle Shoals ( Flor- 
ence, Sheffield and Tuscumbia), Ala- 
bama. 

In support of the toll plan, the Chi- 
cago set-rnaker proponent said that his 
method is the... “only one yet sug- 
gested, short of government financing 
and control, that would dilute network 
domination of the broadcast industry 
and permit TV to become a truly na- 
tional and competitive service, such as 
contemplated by Congress in the Com- 
munications Act and by the FCC in its 
allocation of TV channels.” 


AN ELECTRONIC DEVICE, a light- 
weight detector (about twenty ounces), 
designed to add electronic eyes to 
ground observer personnel during 
periods of darkness or poor visibility, 
that will tighten our air defense, has 
been developed by engineers of the Air 
Research and Development Command's 
Rome (N. Y.) Air Development Center 

at Griffis Air Force Base 
Mounted on a hat, the receiver op- 
erates on the basis that any enemy 
aircraft penetrating our defenses would 
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OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES 


NEW “DELUXE” 13-WATT HI 
AMPLIFIER 
LIST $79.50 

Stock No. AM-? 

—$34% 


in a completely 
to match 


anel 

4 Tuner Magnet Cry 

nmertone 
utlet at rear for 
Operates ,v 


" 

Panel 

we y arki « 
mer 


tubes are 
are equivalent 
wt. 15 lie. Size 


e hence results 
outfit Shp 
4”. 


“SUPER DELUXE” 13-WATT HI-FI 
AMPLIFIER 


LIST $99.50 
Stock No. AM-10 


344% 


piur prac- 
ature avail- 
le wens ~~ 


OLSON'S PRICE ONLY... 


Has all of the shove features 
1 
Amplifiers 
provides proper 
the characteristics of 
hree positior fresuency 
ewiten for 6 


today 


rumble 
rumble 
ke 


for 
one or Crystal Phono 
Rumble Hous 
finished 


attractive 
steel cage, 
arkings 
lis 


FAMOUS UTAH 12” COAXIAL 
SPEAKER 


‘co tae 


Latest Design 
Parabolic Woofer 
2” Parabolic Tweeter 


range 


with 3' 


dual reproducer 


is @ full 


12 watts 
inatallat v 


bution 


BRAND NEW TV 
PICTURE TUBES 


Guaranteed A Full Year © 
© Individually Goxed © Wo Trade-in 
Required . Keep Your Old Tubes 
© Guarantee Registration Card tnciuded 


Factory Sealed Cartor e guar 
anteed a Ft ea o 


Dark Face 


seranteed perfect arrival by Rail 


Express 
STOCK NO 
rus 
Tu 


Tyre 
12LP4A 
16KP4 
16RP4 
16TP4 
hint 


OLSON SPECIAL 


November, 1955 


“GOLDEN GATE 8” SPZAKER™ 
with “Whiszer" Sound 
Disperser 
tet Price $ 44 
a 


Steck Ne. §-229 
2 tor $8.50 


Finely finished all gold lecquer. Db 


stallation 
utperform 


e 
Wh taser 

responne 

diapers i 

nice 5 
Hesponse 
diameter 

5 i 


The Royal Monarch 
AUTOMATIC RECORD CHANGER 
3-SPEED 


MADE IN ENGLAND 
TWO MODELS 
VARIABLE RELUC- 


TANCE MODEL 
REG. LIST $79.95 
Wwocesare 


ohms Shp. wt 


CRYSTAL MODEL 

LIST Se9.95 

1G. WHOLESALE 
PRICE $41.97 


SPECIAL 


$2895 


Stock No. RP-5 


Equipped with dual 
crystal turnover car 


Equipped 

GOLD 

turnat t 

(Variable ae 
Cartridge 
sapphire 


~rd Changer to Carry Ex- 
’ Gewvase Fully Guaer- 
" 


. 

s he pa 1 carte dge ang 
pa part. if the ‘‘Menareh ' Oh 

for any reason, Gleon o 

will repair er replace the entire 

wot FREE 
The ) th obsoletes all 

changers’' Intermixed 


Top i eut 
ahowany 


“stock Me. CA-3 
49 


ARKAY 12-WATT 
HI-Fi AMPLIFIER KIT 
STOCK NO. AM-11 


ist price 


> Ihe 


and 
Comprehensive m 
drawings and wiring diagrams 
cinch. Contains every fine 
t 


PEmploys 


Operates on 
Tie 


i2 


NO GHOST ELECTRONIC TV 
ANTENNA 


Regular Liet $7 
ferent 


STOCK NO. X-526 


ELIMINAT ono NOW ORIFT 
7 ' INTERFERENCES 
ew ta with os 


Junet ion 


antennas, Co neealed anywhere 


GIANT TV 
ANTENNA 


Stock No. 
AU-24.... 
Comp tete 


| around 
CHaNNEl 


PHILMORE TRANSISTOR 
BATTERY RADIO KIT 


Steck No. 
KB-12 
List $0.75 


Germanitur jite cryetal 
aud 


rider 
not ine luc 


Professional 
aaa | k aoe 
List 3. bh) 


=i ay 3 
STOCK NO. aw? Pid 


Preeti ANY 
MAKE NEW 
OR REPAIR 


SERVICEMAN OR LAB TO 
PRINTED” CIRCUIT BOARDS 
. ay SSineins BOARDS 

i 


, 
omplete tr 


INTERPHONE AMPLIFIER 
Signal Corps Ne. 8C-709 
Stock Neo. oe 


$] 99 "f°; 


Attention 
Clute 
write 


pad and « 


Hn: 30 
Schools, 
large Bea 

ry 


7 ibe 


TRIPLETT MODEL 321-T 
DC MILLIAMMETER 


OL MA. OC-3%%" DIA 
FLUSH MOUNT 


SHEIS 5 tor 


Each $13.95 


Shpe. wt 


Reguter Liet $4.50 


STOCK NO. ME-2 


OLSON'S GREATEST 
TAPE RECORDER VALUE 


Reg. $129.50 © Brand 
New © Limited Supply 


Steck Ne ame 
List Price 6129.50 


Five i200 


® Recording 
Tape with ever 
bro 


ecorder er 


FREE Sens 


Two Speed °° Too Treck © Featuring 


include the 
© perfect 
equalised heavy amplin 
b lectro- Votee yetal o 
outnt wusranteed 
« teliver 


one atripedt 
Operetes on At oo oF 
14% = 11% = BQ". Weighs “ 
10 tbe 


FIRST QUALITY PLASTIC BASE 
: RECORDING TAPE 
1200° on 7” Die. Reel 
. od 


by | $1.5 59 


STOCK NO. X- ~~ 


. 

fits alt r 

Gient Sele end wet 
Life Shee. wt ne 


ROYAL DYNAMIC MICROPHONE 


BrecEat INnTREROO 
Fasy t 


presemar ' 
Atl Mpc WAN 


A postage 
ARANTERD, PILRASE—MINIM 


OLSON BARGAIN STORES IW: 
CHICAGO...623 W. Randolph St 
CLEVELAND Euclid Ave 
PITTSBURGH Penn Ave 
MILWAUKEE 128 W. Mich 
BUFFALO 711 Main Street 


SEND FOR NEW FREE CATALOG 


2020 
91 


wan 


® AKRON 6, OHIO 


be forced to use non-optical methods 

of navigation and bombing under low- 

visibility conditions. The radar from 

this aircraft would radiate large bursts 

of high-frequency energy, which could 

be easily detected by the new unit 

0 When an aircraft, operating under 

these conditions, approaches the site of 

an observation post, the receiver is 

HI-FI OUTPUT able to pick up the signa! automatical 

ly. The observer can then immediately 

TRANSFORMERS telephone the enemy's position to the 
appropriate filter center 

The unique device incorporates tran- 

sistors with printed circuits as a pulse 

amplifier; also included is a four-ounce 

battery pack as a power source, and a 

horn antenna which receives high-fre- 

quency signals. A crystal, mounted in 

; . the stem of the apparatus, serves as a 

The new BO-14 Super-Range detector. And Pon iesmoatial link is a 

transformer is typical of the 43 | coaxial choke assembly, which features 

high fidelity output transformers a filtering action so as to deliver a 

that CHICAGO STANDARD | Sharp pulse to the amplifier. Positive 

pulses from the output of the detector 

and coaxial choke are fed directly to 

the pulse amplifier. And from the am 


for a 100 WATT AMPLIFIER tubes it provides a flat frequency plifier they are fed into lightweight 


response from 10 cycles to be- headphones. In field tests it was found 


with 0.2% IM DISTORTION yond 200,000 cycles and a power that the low-power drain of the cren- 


, sistors makes operation possible for a 
response, at 100 watts, of 15 to I Ang , 


and a wide range of 30,000 eps, + 2 er is alk week under normal conditions 
smaller amplifiers 0.2% intermodulation distor- | jN ANOTHER REMARKABLE contri 


tion at 100 watts. The BO-14 is bution to aero-electronics, ARDC re 
tapped for 8 and 16 ohm speak- vealed that the Communication and 
Navigation Lab, at the Wright Air D 
velopment Center, had developed a six 
Detailed brochure on the + subminiature-tube, 15-ounce emergen 
BO-14 Super-Range Hi-Fi cy radioset, which permits a stranded 
Amplifier and other Hi-Fi airman to direct his own rescue 
equipment with complete Approximately half as large and 
parts lists and construction information heavy as rescue radios now in use, the 
new unit, a combination transmitter 
and receiver. is expected to be used 
primarily by pilots of fighter aircraft 
whose cramped cockpits offer little 
space, and who must carry all of their 


can supply. Used in a newly 


developed circuit with 6550 


ers and 70 volt sound systems 
and can be used for triode, pen- 


tode or ultra-linear operation. 


TRANSFORMERS FOR ALL TYPES OF HI-Fi EQUIPMENT AND 


APPLICATIONS —in a variety of mounting styles —are | survival equipment in a small seat- 
style kit 


available from CHICAGO STANDARD In operation, a pilot would merely 


push a button on the transmitter and 

then proceed to broadcast information 

regarding his forced landing. Or, the 

Export Sales radio could be set to broadcast a con- 

fh a + *: tinuous tone, which rescue aircraft 

New York 13, 6. ¥ stahepa TRANSFORMER CORPORATION could use to fix the position of the lost 

Ly 7 pilot. Two-way conversation can also 

= be carried on between the stranded 
airman and rescue aircraft 

An ultra-high emergency frequency 

is used for voice and tone signals. The 

Send for this free | equipment is powered by mercury-cell 

booklet. It contains all 

the facts you need to 

select and install the 


ULTRA-FIDELITY enclosure for the dis- AN ELECTRONIC COMPUTER, tech 
CLOSUR criminating...the en- nically known as a differential ana 
EN ES closure by which all lyzer, said to be capable of solving 


others are measured mathematical problems in almost every 


bow 


batteries 


— field of science and engineering, and 
KARLSON ASSOCIATES, INC. providing means for analog study of 
pert. vu Air Force weapon systems, including 


Revised 1610 Neck Rood, Brooklyn 29, N. Y. 


edition with 
com plete 


a complete aerial weapon and its com- 
Please send copy of your latest ponents, is now being developed for 
book ‘The Karlson Esclosure”™ te the Air Force by ARDC’'s Wright Alr 
Development Center and a New York 
manutacturer 

Some of the new features in this 
electronic brain will make it possible 


New Kartson 

Nome 
Address 
City 
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>“ ANNOUNCING THE 


we | : 


10 WY 


THE FIRST STAGGER-TUNED TELEVISION ANTENNA 


America’s New Favorite 


ee 


MW Dil wi, (Wy 


The antenna everyone's talking about! The ZEPHYR is a 
high performance, single lobe antenna, employing two rev- 
olutionary ‘wing’ dipoles. Three half waves in phase, com- 
bined with-an integrated director makes each dipole a uni- 


directional antenna on the high channels. 
The ZEPHYR uses two ‘‘wing’’ dipoles, one resonated on a 
the low ends of channels 2-6, and 7-13, the other on the 
— 


< 
—— 
— 


high end of these channels. These composite dipoles, both 
driven, together with fully functional parasitics elements, pro- 
duce the high performance to size ratio never before achieved 
in antenna design. 

There's sharp directivity too, on all channels—compar- 
uble to a yagi. 

TRIO believes that with the introduction of the ZEPHYR 
ond the ZEPHYR ROYAL, the need for stacked arrays is 
eliminated. 


ye LRA Otc ect 


COPYRIGHT 1955...TRID MANUFACTURING COMPANY 
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THE NEW WRENCH 


WITH THE 


“INNER GRIP” 


in-a-grip 


WRENCHE 


-++ GRIP and DRIVE ALL 
HEX HOLLOW-HEAD 
SET SCREWS AND 
CAP SCREWS! 


NO FUMBLING 
NO DROPPING 


Servicemen everywhere are saying... 


J MOST VALUABLE TV SERVICE 


e 


181 


INSTRUMENTATION 
FUNCTIONS 


COMPLETELY CHECKS 


<< Flybacks and Yokes 

<< Selenium Rectifiers 

« Continuity 

«@ Condensers 

« Picture Tubes 

<& Series Filament Tubes 
— for Newest TV Sets 


© Reactivates Pic. Tubes 


TV COMPONENT TESTER 
c TRANSVision 


DISTRIBUTORS; 
Some areas still avoilable. 
Write, wire, phone 
tor complete program. 

Petree mem mm meme ee 

Write for 4 TRANSVISION, INC, NEW ROCHELLE, WY. RN 
the mame £6) fund oo 

of the one # () Sent 
fed § dep 

in your 

erea. 


me of your nearest Distributor 


TV Component Testers Enclosed 


wt, belence C OO. 
' Nome 
O address 


<< —_ 


TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 


w@ HERE 1S LATE INFORMATION IN A 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 

AUDELS T.V. RADIO 
SERVICE LIBRARY— 
Highly Endorsed — Over 1500 
Pages—1048 lilustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends 


INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P.A 
Systems, Tape Recorders, Pho- 
nograph Pick-ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, ete 

ASK TO SéE iT! 

iT WiLL PAY TO KNOW — 
The Basic Principles—Con- 
struction — Installation —Oper- 
ation— Repairs — Trouble Shoot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Install 
Aerials—lIlow to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terma, ete. In 
cludes Ultra High Frequency 

Valuable for Quick Ready 
Reference and Home Study 


COMPLETE 
Get this information 


2 VOLUMES for Yourself. 
7 DAY TEST—PAY ONLY $1 A Month 
ow ---------- MAIL ORDER 


AUDEL, Publishers. 4 49 W.23 St.,N.Y.10, N.Y. 

v 10 SeRnvice an any 2 Voumes $6 

= 7 days tree trial, WO. A will reenet 7 days ena 
i monthly unt $6 is paid Scherwies ' Coleen them 


for the machine to detect its own mal- 
functioning components and pinpoint 
their location, enabling the operator to 
make needed corrections 
ing the reliability of the 

The computer, which 
over four-hundred ope1 
fiers, making it the largest 
tegrated unit of its type 
to simulate all of the movements of a 
guided missile in flight. Thus the 
of building and testing flying missiles, 
to determine their suitability, will 
greatly reduced. 

The device, expected to cost about a 
million dollars, will be housed in a six- 
thousand square-foot room in the aero- 
nautical research lab at WAD's facili- 
ties in Dayton, Ohio 


ALL THE TV BANDS, the very-highs 
and the ultra-highs, should be used 
and every effort made to insure such 
use promptly 
Thus declared 
Rosel Hyde, 


thus increas- 
machine 

will contain 
ampli- 
single in- 
will be able 


ational 


cost 


be 


FCC Commissioner 
during a recent address 
before the Lions Club in Washington 

He viewed an immediate re-exami- 
nation of the TV allocation program as 
an absolute “must,” in order to pro- 
vide conditions which would be favor- 
able to the growth of the high bands 

Warning that without solid atten- 
tion now, u.h.f. will “wither and 
die and buried with it may be 
our hopes for a nationwide competitive 
system” Hyde said that we must 
face “present realities and ex- 
amine the existing situation, not with 
a view to allocating blame to see 
what can be done to trends 
which have developed, and to press for 
the proper development of a 
tem ‘ in the American tradition.” 

Elimination from active use of seven- 
ty of the eighty-two channels, the Com- 
missioner added, would drastically 
curtail the present and future scope of 
the industry It would result, he 
pointed out, in TV becoming a 
limited, protected 
ulated service, 


but 


correct 


SY S- 


and necessarily reg- 
rather than the 
contemplated by Cons 


dynamic 
service ssional 
policy 
Reviewing the variety of pl: 
rgested to the 
the very-high 
Hyde said that 
squeeze-in oO! 
niques (involving 
antennas, directional 
if experience in other 
relied upon, can be 
interference in 
and therefore the cumulative effect 
would to “prov idditional 
services in population centers, at the 
expense of outlying where it is 
most needed.” 

The Commissioner felt 
move would inevitably 
mine present incentive 
ment of the ultra-high 

In his opinion, any genera! of 
action, which looks forward toward the 
licensing of stations “under 
tem with a built-in low ceiling 
future expansion, should not 

| adopted until we have at leas 


now 
being sug Commis 
extend 


ments 


to 
assign- 


sion 

band 
the 

shoe 


proposed 
horn tech- 
lower 


lowe! OWE! 
I 


intennas, etc.), 
fields is to be 
expected to cause 
outlying areas of 


be ide 


areas 
that any such 

“under- 
to the deve lop- 
channels 


” 


cours¢ 


a sys- 
on 
be 
made 
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a_ thoroughgoing 
alternatives.’ 


study of possible 


HURRICANES, floods, and the torrid 
heat waves did a perfect job of stall- 
ing operations in the TV authorization 
department of the Commission during 
closing days of summer. Station grants 
just disappeared. 


TV continues to demonstrate its ever- 
broadening dramatic range of uses 
every day. 


Recently, in Detroit, TV displayed 
its versatility by acting as a traffic 
guide. On one of the key expressways, 
a three-camera chain was set up in an 
experimental program to handle acci- 
dents and congestion on the roads 
The cameras, tied to a control room 
three miles away, were placed on 
pedestrian bridges overlooking the 
highway, which connects downtown 
Detroit with suburban areas. Through 
an ingenious control system, the cam- 
eras could be raised, lowered, panned, 


and tilted to provide 
coverage of this extremely busy 
thoroughfare. Traffic experts believe 
that TV can provide that split-second 
control which will avoid costly tieups 
due to accidents and other road prob- 
lems 

The cost of such a system was de- 
scribed as ridiculously low, when com- 
pared with the huge costs involved in 
building the throughways and the road 
efficiency the tele-coverage network 
can offer on a reliable basis L.W. 


complete visual 


GEIGER 
COUNTER 


RADIAC SET AN/POR-T2: 
Portabie instrument for detecting & 
Measuring intensity of Beta & Garnma 
radiation ty audible or Meter ind 

s 0.5; OS; & 0-50 

bree tube cirewit useing 
counter tube 1832 & two CK-SO3AXK 
Also provisions for checking batt. 
voltage & zeroing of meter 

1co- Lees Battery 

vseo $34.50 
; *Sas.00 Add tional! 


BLANK PAPER TAPES FOR 
CODE RECORDERS 


%” Wide, in 900 Foot Rolls—Prices: 25¢ Each—or 
6 Rolis 1/$1.00-—-30 Rolls 1/$3.00-—-60 Rolls 1/85.00 


PRACTICE CODE TAPES & 
TG-34A KEYER 


PRACTICE CODE TAPES—Code Training and Prac- 
thee Inked Paper Tapes on 16MM 400 Ft. Reels tor 
Telegraph and Radic Operators. Fifteen (15) Reels to 
a Set—in Wood Case. For use with TG-34A or TG-10 


aaten: COMPLETE SET—Price $14.95 


TG-34A KEVER—115 or 230 Volts at 50 te 60 cycies— 
an automatic unit tor reproducing audible code prac- 
thee signals previously recorded in ink on paper tape. 
By use of the self contained speaker, the anit will pre- 
vide code practice signals to one or more persons—or 
provide a keying oscillator for use with a hand key. 
Unit ts compact in portable carrying case, and complete 
with Tubes. Photo Cell and Operating Manual. Size: 


48 We. eee eee New: 906.95 


Same function as TG-34A—only 
TG-10 KEYER larger—using 2 6N7—2 6L6— 
2/68137-—1/5U4G Tubes and 1/923 Phote Cell. Housed 
in standard Metal Cabinet, can be removed for i9* 


rack mtg. Size: 11” H x 24” W x 18%" D. 
Price—-USED, TESTED ony 17.95 


REMOTE CONTROL UNITS: 


RM-21 For BC-469 Radic Set EW! $4.95 
TRANSMITTER CONTROL BOX AVT.15—With Batt. 
Cable (10°), Control Cable (5°), Plugs, Fused Terminal 
Box. Control Box (5° x 4” «x 3"). Has Charge and 
Discharge 0-20 Ammeter, On & Off Sw. for Generator 
& Trans. Also Mic. & Phone a - 

Dash Mtg $1.95 
co. one Cable F /BC-669 Set to Pwr aed ¢2.75 
BC-375.19! Cables PL-59-61 or 64 ea. end. Each: 2.75 
Tcs rn all to P.S. or Trans. to P.S. Ea.: 275 


ALL ITEMS PREVIOUSLY ADVERTISED 
STILL AVAILABLE—SEND FOR LIST! 
NCVICE BAND TRANSMITTER 


TRANSMITTER AND 
AUTOMATIC KEYER 
T-121--3.5 to 4 MC; 


Band) MO. P.A. tor CW 2 
1625, 1/2516 


Ass’y & Code Wheels. Size: 8% 
6%” x 9%” Wein. 
struction Book, NEW 


November, 1955 


50 Watt 
Crystal Controt (Crystal in Geviee 


Tubes & Cr ye 
Keyer consists of 24 VDC Keyer 


$7.95 


FAIR RADIO SALES 


RECEIVER—TRANSMITTER 
FM 20—28 MC. 


BC-500 Spay ery ype : 


FM Crystal Control on 5 Channels, 100 KC eoqaresten 
20-28 MC. TRANSMITTER 25 Watt tet 7 tube 
' my if 12A6, 3/12837; & 2/125A7. RECEIVER ti 
bes: 1/128L7, 2/126, 3/128A7, 3/12H6, 2/12K8, & 
ijieiz, DyMAmoToR SUPPLY: Receiver 28 VOC 1.2 
A. wr we output 250 VDOC 60 MA. Transmitter 28 VOC 
4.1 input; ewtput 550 V. 120 MA. CONTROL 
PANEL: For Locai Control and outlets for Br Dr 


speaker. Size: 12” «x a ¥ 
59, 50 


NEw 


BROADCAST 
semtarapnysl 
navy TYPE—520.-1 Kc. 
NEW: S24 oe useD s $14.95 
NAVY TYPE Receiver—4-9 
MC. Less Tubes. USED: $5.00 
BC. ~~ Receiver—6-9 MC. W 
by USED: $4.95 
hy ARC-5 REC.—100-156 
MC. W Tubes. USED: £10.05 
NAVY TYPE COMM. TRANS. 
—2.1-3 M .. MEW: $12.95 

USED: 


NAVY TYPE COMM. T TRANS —3-4 MC USED 


B6C-458 TRANSMITTER—5.3-7 MC NEw 
used 
NEw 
USED: 


BC-459 Navy Type TRANS.—7-9 MC 


BC-221 FREQUENCY CASE 
BC-22!1 FREQ. CASE—Aly. 
minum Case for OC-221 o 
TS.164 Freq. METER-—W 
Voltage Reguiater Supply 
using 1/VR.105-—2 Ballast 
Tubes. Relay, Cable, ete 
Front Comp. 9%" « 744" & 
7%". Rear Compartment 2” 


Deep. Shock $3.95 


Mounted. NEW: 


DYNAMOTORS: 
HEAVY DUTY MOBILE DYNAMOTOR: 


DM.42—i4 V. input: eutput 1030 VOC—200 MA. & 
515 V. 215 MA. @ 6 VOC. Approx. half of Velt- 
age NEW: $12.96—USED: $5.06 

InPuT OUTPUT: PRICES 


RECEIVER 


BC-1206 CM—200-409 KC., 
Setchell Cartson, 


COAXIAL CABLE & CONNECTORS 


COAKIAL CABLE: Price Per Ft 100 500) = 1000 
RG. (Special) f ‘ i 
' 


CO.1071 CORD—With PL-.259 Plugs each end. 50 ohm 
coax 2 Ft. long. Prices: Soe Each—Or in Lots of 10 
@ we Ea. 


PL-250—Piag, Ea. End & 32°—RG-54/U—58 ohm Se 
80-239 Chassis Conn. {/PL-250 (Removed) 4 for $1 

UG-21/U—Ptug ea. end & 32”°—RG-11/U—75 ohm Soe 
UG-22/U-—With 4” Coaxial Cable oe 


TELEPHONE EQUIPMENT 


RM-12 REMOTE CONTROL 
TELEPHONE OR RADIO— 
Equipment Contains EE-8 Field 
Mey Ring at Mand. 
Meter, an 
tem for monitering or remote con- 


trot of Radio Sets 
useo, $7995 


wew: $9495 


EE-8 FIELD TELEPHONE— 

ideal for private telephone system 
te 15 mites tor twe or more 
ones 


Hand 
Batt. W carrying case & shoulder # 
USED, Checked 


SWITCHBOARD—i2 Line Poertabie, 
, Menocord sepacte Type w/Night Alarm Gell. 


Can be used with £ uean $39.95 


WIRE: Weatherorect | Wire, Twisted Pair 


‘4 Ft.—¢i "0 
Copperweld Weatherproof, 2 Wire 1200 Ft. $10.00 
Combat Wire W.i0 ; 


Per Ft. ole 
METERS: 


WESTON AC AMMETER: 


(Pictured) in ooriapte, Seer Case, 


with Test Leads, 2% * $5. 95 


AC and 0-3 AC Seale 
portable 


DC AMMETER HOYT: tn 
metal case. with Test Leads, 455", Fan, 
Mirrored Seale 0.15 ADC 


0-3 RF AMMETER 18-128: 2%" Re 

0-8 Amp RF w Thermocouple 16-80; 2'," Ra 
0-18 AC-DC—2%" Rd.; 18.122 

6.500 MA DC—2')" Rd.; 18-22 

0-1 MA DC Simpson; 3%" Ra 

0-2 MA DC Westinghouse; 1" Ra 

0.20 MA OC Westinghouse; 14," Ra 

0-150 V. 60 eyele;: Simpson: 3%" Rad 

0-250 MA D0C—Deiur, 3” Se 


AUDIO OUTPUT METER—Portable, Five Ranges 
o/1.5, 6, 15, @, 150 Veltse AC Res.-—4000 Ohms. 
Piastle Case P/O 1-56 Test. NEW: $6.05—USED: $4.96 


RANGE BEAM FILTER 


NAVY TYPE—Similar to FLO & FL. 
, 1020 ecyele Acceptance or Rejection 
w PL-55 Cord & ting t for plugging inte 
—s ¢ Ree. Also Two output Prone 
acks fine piece of =, $i .95 


ment 
FL-S Filter, Used 
$1.00 


$! yh. vit 5 Fitter 


SOUND POWERED HEAD & CHEST SET 
NAVY TYPE—No Gatteries Required. ideal tor 
TV Antenna instaiiations and many = $3. 95 
uses. 20 Ft. Cord. Used and Tested 


ANTENNA EQUIPMENT 
MAST BASES—INSULATED: 


22 BASE — (iiustrated) tne 
action; direction of bracket can 


be raised or lowered $2 95 
‘ 


easily 
tasulated ‘ype with 


MP.S.53 BASE 
heavy coll oey | and 56 dia. tne 
or 


Requires 2" hele mount $5. 95 
ing. Weight: © the 


MP.48 BASGE—ineulated type base 
4 with heavy coll spring. Requires i% 
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HI-Fi EQUIPMENT 


Now for the first time you can 
enjoy true fidelity TV sound by add- 
ing TUN-ET to your existing HI-FI 
system. TUN-ET is inexpensive — 
and as easy to install as your booster 
or converter. 


All you need is your TV set, 


TUN-ET... aad. 


your own 
FM tuner 


your own 
amplifier 


end your 
own HI-FI 
speaker | 


FE 
mice $39.95 


Ask your deoler . . . or write to 


. WeesTEeR . 
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Buying an Amplifier? 


(Continued from page 40) 


Some _ loudspeaker 
have been 
rating the 
vaiue 


manufacturers 
following the practice of 
impedance on the average 
over the audio range. Fig. 4 
illustrates this on a typical impedance 
curve of a loudspeaker. Now, an am- 
plifier is tested to give its full rated 
output when it is loaded with a 
dummy resistance of the value speci- 
fied for the output tap used. If the 
amplifier is tested on the 16-ohm out- 
put tap, a 16-ohm dummy resistance 
load will be used for measurements 
Many loudspeakers will be found to 
dip below their nominal impedance 
value over a range of mid-frequencies 
and, for this reason, they will absorb 
more power from the amplifier than is 
indicated by measuring the voltage on 
the voice coil terminals. This means 
that when the amplifier is connected 
to a loudspeaker it will not appear to 
give its rated power output. 

This method of rating also tends to 
make the efficiency of the loudspeaker 
look better because the calculation of 
power input may show only, say, 9 
watts where the loudspeaker may ac- 
tually be absorbing 15 watts. The 
writer suspects that this method of 
rating loudspeaker impedance may 
have arisen due to an endeavor on the 
part of the speaker manufacturer to 
make the sensitivity of his unit ap- 
pear favorable in comparison with 
other units, and average impedance is 
quite a legitimate interpretation 

As the reader will not usually have 
facilities for checking the impedance 
of a loudspeaker system at different 
frequencies, he had best take the loud- 
speaker manufacturer's word for it 
and match it to the amplifier accord- 
ing to its rating. 

Next comes the specification of in- 
put impedance and loading level. By 
loading level, the manufacturer means 
the voltage input required to give full 
output. The input impedance should 
match whatever the user intends to 
connect to the input. If the audio am- 
plifier does not include a preamplifier 
and the user has in mind a separate 
preamplifier, then the output imped- 
ance of the preamplifier and input im- 
pedance of the power amplifier should 
match, both in impedance and level 

Many preamplifier outputs are cath- 
ode followers rated at 600 ohms. How- 
ever, in this case the output imped- 
ance rating is not indicative of the 
load with which the preamplifier 
should be terminated. It will invari- 
ably work better into a high imped- 
ance grid, than into a 600-ohm load 
This will be discussed more fully in a 
subsequent article on the choice of a 
preamplifier 

Power amplifiers have an _ input, 
either high impedance to grid or a line 
impedance of 600 ohms through a 
transformer. The former is the more 
practical arrangement for most pur- 
poses. If the output from the pream- 
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will instantly improve the performance of prac- 
tically every changer and arm now in use. 
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high compliance, negligible intermodulation 
distortion and true tracking with low stylus 
pressure 

Ronette Cartridges are available in high or 
low output, turnover or single needie models 
and come in a variety of mountings and brack- 
ets to fit virtually every record changer in use. 
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plifier, or whatever source of program 
material is going to be used, is 
matched down correctly for 600-ohm 
loading, then an audio amplifier with 
600-ohm input and the right gain for 
the levels to match can be used 

A high-impedance input to grid has 
the advantage that it can be connected 
to a 600-ohm output of the same volt- 
age level rating, without any problems 
at all, but a high-impedance output 
from the preamplifier, or other unit 
which precedes the power amplifier, 
cannot be fed into a 600-ohm input in 
the same manner. The 600 ohms will 
shunt away the high-impedance out- 
put, probably causing considerable dis- 
tortion and certainly reducing the 
level 

This whole problem is avoided by 
using one of the combined audio am- 
plifiers, which includes a “front end” 
in the same unit. This is the present 
trend. It brings us to the last ques- 
tion we have space to answer here 
“Should I buy a separate preamp and 
power amp, or a combination job?” 

This choice depends upon two fac- 
tors: fa) how much you want to 
spend; and (lt) what kind of system 
you have in mind 

There is the advantage, 
from the cost viewpoint, that combin- 
ing the two units saves a considerable 
number of components, an extra chas- 
and extra power supply. So the 
combined job is bound to be cheaper 
than the two separate units 

On the other side of the picture, 
however, the two separate units offer 
the advantage, if your system is going 
to be a fairly large one, that the power 
amplifier and the preamplifier need not 
be all together in the same place. The 
preamplifier can be located on a small 
table beside your favorite arm chair, 
while the power amplifier can be lo- 
cated in a cabinet that also houses the 
rest of your audio equipment. The 
combined unit may be rather large to 
locate next to your favorite arm chair 
although there are some nice compact 
units, with outputs in the region of 10 
watts, that are very convenient for 
this purpose 

What about difference in perform- 
ance between the two types of equip- 
ment? 

It is difficult to make an over-all 
statement but the trend is for the 
combined unit to have a higher hum 
level 

In separate units, the power trans- 
former for the preamplifier has to 
handle very small power and it is a 
simple matter to use a low flux den- 
sity design of power line transformer, 
which makes it easier to minimize 
hum transfer. In a power amplifier, 
the amount of power to be handled 
by the power transformer necessitates 
use of a unit with much higher flux 
density, and consequent possibility of 
hum transfer to low level stages such 
as are used in a preamplifier. 

As was pointed out earlier, a 180- 
cycle component of hum, registering 
the same on the meter, is almost 30 db 
more audible than a 60-cycle hum. In 
the combined units the kind of field 
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radiated by the power transformer is 
principally 180 cycles, so this is more 
likely to be the frequency of hum that 
will appear in a combined unit 

Although careful design can improve 
these conditions, the problem is much 
more acute in a combined unit than 
where two separate units are used. So 
in making a comparison between sys- 
tems of the two types, the writer sug- 
gests that you should look especially 
for difference in apparent hum level 
when listening to it. It may be that 
the specifications will give hum level 
pretty much the same, but the thing 
to watch for is whether the audible 
hum level is the same 

We hope that the reader has 
formed the impression that we could 
have said: “listen to it; don’t trust 
specifications” in much fewer words. In 
discussing what specifications mean, 
we hope to have given him something 
to listen for; and also to have 
vinced him that failure of specifica- 
tions to tell the whole story not 
mean that the specifications, or 
who write them, lie. Intelligent 
ing of good specifications 
good guide for that “short list 

Eprror'’s Note: The facto that enter into 
the selection of an app opriate p nplifier 


for use with your power amplifie 
ered by the author in an article 


not 
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does 
those 
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UNDERWATER TV USE 


N underwater application of closed- 

circuit television which is enabling 
the U.S. Fish and Wildlife Service, De- 
partment of the Interior, to observe and 
test the performance of experimental 
fishery methods and equipment under 
actual oceanic conditions has been re- 
ported by the Engineering Products Di- 
vision of RCA. 

In underwater operations, the RCA 
ITV closed-circuit system camera is 
housed in a watertight steel cylinder 
which is mounted in a submersible free- 
flooded, ball-type diving bell. Atop this 
“bell” and connected to it by a gear 
train and yoke assembly, is a watertight 
electrically-driven power unit, which 
permits remote control of the TV cam- 
era’s sean—360° in azimuth and 90° in 
elevation. y- 


An RCA TV camera “goes below” to re- 
cord marine life for Fish & Wildlife Service. 
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Phonograph Evolution 


(Continued from page 59) 


motion is conveyed to the diaphragm 
either by vibrations through a thread 
or directly by connecting the spring to 
the diaphragm F, and these motions 
being due to the indentations, which are 
an exact record of every movement of 
the first diaphragm, the voice of the 
speaker is reproduced exactly and 
clearly, and with sufficient volume to 
be heard at some distance 

“The indented material may be de- 
tached from the machine and pre- 
served for any length of time, and by 
replacing the foil in a proper manner 
the original speaker's voice can be re- 
produced, and the same may be re- 
peated frequently, as the foil is not 
changed in shape if the apparatus is 
properly adjusted 

“The record, if it be upon tinfoil, 
may be stereotyped be means of the 
plaster-of-paris process, and from the 
stereotype multiple copies may be 
made expeditiously and cheaply by 
casting or by pressing tinfoil or other 
material upon it This is valuable 
when musical compositions are _ re- 
quired for numerous machines 

“It is obvious that many forms of 
mechanism may be used to give mo- 
tion to the material to be indented. For 
instance, a revolving plate may have a 
volute spiral cut both on its upper and 
lower surfaces, on the top of which the 
foil or indenting material is laid and 
secured in a proper manne! A two 
part arm is used with this disk, the 
portion beneath the disk having a point 
in the lower groove, and the portion 
above the disk carrying the speaking 


and receiving diaphragmic devices,: 


which arm is caused, by the volute 
spiral groove upon the lower surface 
to swing gradually from near the cen- 
ter to the outer circumference of the 
plate as it is revolved o persd 

From the above, we find a very crude 
method for the recording and reproduc- 
tion of sound Edison's application 
made four important claims as follows 

l The method herein specified of 
reproducing the human voice or other 
sounds by causing the sound-vibrations 
to be recorded, substantially as speci- 
fied, and obtaining motion from that 
record, substantially as set forth for 
the reproduction of the sound vibra- 
tion 

2. “The combination, with a dia 
phragm exposed to sound-vibrations of 
4 moving surface of yielding material 
such as metallic foil—upon which 
marks are made corresponding to the 
sound-vibration and of a character 
adapted to use in the reproduction of 
the sound substantially as set forth 

3. “The combination, with a surface 
having marks thereon corresponding to 
sound vibrations, of a point receiving 
motion from such marks, and a dia- 
phragm connected to said point, and 
responding to the motion of the point, 
substantially as set forth 

4. “In an instrument for making a 
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Fig. 5. Enlarged view of the recorder. 


record of sound-vibrations, the com- 
bination, with the diaphragm and point 
of a cylinder having a helical groove 
and means for revolving the cylinde 
and communicating an end movement 
corresponding to the inclination of the 
helical groove 
forth.” 

Edison, in 1888 
prove his foil machine His later ex 
periments resulted in a cylinder 
of a soap-like 
bled wax in texture 
were recorded by the 
“hill-and-dale.” 
these cylinders using his original tech- 
nique developed for the metal foil 

This acoustical 
very crude, and 
principle that no 
produce the same \v 
invention of the cy! 
and the diaphragm, sound could be re 
corded as shown in Figs. 5 and 6. Re 
production was had by simply reversing 
the process 

Edison had visualized his invention 
as a business aid. He had not con- 
sidered the “phonograph” as a means 
for providing pleasurable listening of 
music. As soon as the public accepted 
this new medium, it imme- 
diately apparent that here at last was 
an instrument from which 
heard the music of world-famous 
bands, ragtime songs, the silver-voiced 
orators, operatic stars 
and 
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operas. This was all made possible by 
the rotating cylinder which was turned 
by various methods beginning first 
with the so-called hand-powered ma- 
chines which relied on constant physical 
rotation of a handle and stabilized to 
some extent by heavy flywheels to 
maintain some degree of stability 
While Edison, on his original appli- 
cation spoke of his invention as a 
“phonograph” or “speaking machine,” 
other makers later referred to their 
products as “Graphophones,” “Gram- 
ophones,” “Graphaphones,” “Zon-o- 
phones,” and “Talking machines,” etc 
The first records were made in the 
following fashion: above the rotating 
cylinder and mounted to a diaphragm 
was a recording stylus suspended in a 
ring-like container. Coupled to the 
assembly by means of a flexible hose 
was a long metal horn having a slight 
taper. The thickness of the glass-like 
diaphragm used on the “recorder” 
varied from .003 to .008 of an inch. A 
feedscrew engaged a carriage contain- 
ing the diaphragm assembly to thread oO 
its way across a rotating cylinder. The pl * t HOME 
recording stylus performed two func- RA spare time a 
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Horns of many shapes and varieties 
were tried, and those which produced 
the greatest directivity, volume, and 
clarity were used in the early studios 
during the recording process. This was 
the technique employed commercially 
by Edison on the first cylinder records. 


The Duplication of Cylinders 


One of the most severe problems in 
the early days of recording was a 
satisfactory means for producing dupli- 
cates of recorded cylinders. It was cus- 
tomary then to place a group of record- 
ing machines on shelves in the record- 
ing studio. The horns attached to the 
recorders were pointed at the artist 
or group of performers to gather up 
the sounds in very crude fashion and 
to funnel these sounds to the dia- 
phragms. This was a tedious method 
of making cylinder records. The tech- 
nique was referred to as the “round” 
method of recording. After the selec- 
tion had been recorded on one bank 
of machines, another round of records 
was set in place and the process was 
repeated. As a result, the recorded 
cylinders would each have its own 
peculiar share of loudness (volume), 
clarity (fidelity), and cleanliness. 

A .duplicating machine was then 
devised which overcame some of the 
obstacles encountered by this tech- 
nique. After a round was completed, 
the best cylinder was selected to be 
used on a duplicator. This particular 
cylinder record was chosen for its loud- 
ness, clarity, and general quality. This 
was known as the “master’’—so-called 
because from it could be made many 
copies. The duplicating machine used 
a sapphire stylus to “play back” the 
sounds from the master cylinder. A 
cutting stylus was coupled to the re- 
producing stylus by mechanical means. 
The reproducing stylus transferred the 
sound to a recording stylus. 

Duplicate copies could be made by 
this process. This was the mechanical 
method of making duplicates from a 
master cylinder and was an improve- 
ment over the previous method of mak- 
ing the records. 

Economies were effected because the 
time required of the artists was re- 
duced to that required only for the 
making of a master. Accordingly, art- 
ists who could demand higher fees were 
employed and the prestige was accord- 
ingly raised as far as the phonograph 
was concerned. For the first time, the 
public was able to enjoy recordings of 
world-famous stars of the stage, opera, 
and the theater in their parlors. 

The public quickly accepted 
marvelous machine of Edison. They 
took it to their homes and into their 
hearts. A new industry had been born! 


the 


Edison Phonographs 


The first machines of Edison were 
driven directly by hand. They were 
known as hand-powered phonographs 
Following these early machines, Edison 
produced a “spectucle-type” model 
which relied on a primary battery for 
its driving power. This was produced 
in 1888. 

RADIO & TELEVISION NEWS 


Few people realize that these first commercial machines 
relied on a source of direct current for their operation. Such 
a machine was produced in 1889, see photo on page 58, 
which contained a direct-current motor that operated from 
a 2-volt battery supply. This was known as Type M and 
two models were produced—one known as the “Victor 
Diaphragm” model—and the other as the “Balmoral.” 
These machines were bulky and weighed over 50 pounds 
They were equipped with a speaking tube for recording, 
a shaver to remove sounds from a cylinder for re-use, and 
a hearing tube for use during reproduction 

A dual pulley, mounted on the armature shaft, coupled 
to the drive shaft and feedscrew of the mach ne by means 
of a flat hand-sewn leather belt, provided driving power 
to rotate the cylinder and its feedscrew Another belt, 
shown in the photo on page 58, was coupled to a vertically 
mounted governor to stabilize the rotation of the cylinder. 
An ingenious electrical limit switch was included so that 
when the speed of the machine became excessive, a shunt 
across the motor supply would cut the field current and 
reduce the driving power and slow the machine. 

In operation, this make-and-break action resulted in con- 
siderable wow due to the rapidly fluctuating voltage. This 
was not too noticeable on these early machines because 
they were designed as dictating devices. 

Some of these models (and they are now quite rare) 
were sold by the North American Talking Machine Com- 
pany of New York and were identified as Class M. There 
was a restriction on a nameplate stating that the machine 
could not be used in the State of New Jersey 

Several varieties of the Model M were produced during 
the year 1889, the main differences being in the cabinet 
and in the accessories. The Model M used a standard-size 
wax cylinder and was a single-speed job providing two 
minutes recording at a speed of approximately 160 rpm. 

Following chapters of this series will tell of the Edison 
developments to follow, the inventions of Emile Berliner 
(specifically the disc phonograph), Eldridge Johnson, 
Tainter and Bell will be revealed. (To be continued) 
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1 | 148 mc. Transceiver 
atl (Continued from page 65) 


Assembly and Testing 


It should be emphasized that because 
of the frequencies involved, variations 
in layout, parts, and/or wiring may 
cause difficulty in obtaining satisfac- 
tory performance. Close attention 
should be paid to the layout as in- 
dicated in the photographs 

After the unit is assembled and 
wired, it should be checked and in- 
spected before power is applied. Visual 
inspection of the mechanically assem- 
bled parts may disclose screws which 
weren't tightened. Checking the wir- 
ing with the schematic may disclose 
an omission or a shorted or unsoldered 
connection. After the assembly is 
checked, the receiver is aligned and 
tested as follows 

1. Turn “Transmit-Receive 
8, to “Receive” position 

2. Plug headset into J, 

3. Connect all batteries 

4. Connect antenna to Js. 

5. Adjust tuning capacitor C, 
the plates are meshed about 15 

6. Turn on power switch 8, 

7. Connect the signal source, which 
may be either another 148.14 mc. trans- 
mitter or a calibrated signal generator, 
to the antenna. Adjust capacitor Cua 
until a 148.14 me. signal is heard in 
the earphones 

For alignment 


switch, 


so that 
degrees. 


and testing of the 
transmitter, the following pieces of 
test equipment should be available if 
maximum performance is to be ob- 
tained 

a. High-impedance voltmeter such 
as an RCA WV-T7A “VoltOhmyst” or 
equivalent 

b. A v.hf 
me, 

ec. Field-strength 
148.14 me. or a 
meter to indicate 
strength 

The transmitter 
lows 

1. Adjust the external v.h.f. receiver 
to 148.14 me 

2. Turn switch 8, to 
sition 

3. Adjust capacitor C 
nal of the crystal oscillator “locks in” 
at the correct frequency. Then, adjust 
capacitor C, and readjust C, until the 
most stable condition of “lock in” is 
obtained, or until C, can be varied over 
the widest range with the crystal still 
“locking in” at the proper frequency 

4. Connect the voltmeter to the junc- 
tion of resistor R. and capacitor Cw. 
Adjust capacitor Cw and the coupling 
between coils L, and L, until maxi- 
mum voltage is noted (between 25 
and —30 volts with a “B” supply volt- 
age of 135 volts.) Final adjustment of 
the power amplifier is made with the 
antenna connected. The radiated field 
strength is measured with either the 
field-strength meter or the meter of 
the external v.h.f. receiver. 


receiver tunable to 148.14 
tunable to 
with 
field 


meter 
v.hf. receiver 
the relative 


is adjusted as fol- 


“Transmit” po- 


until the sig- 


5. Adjust capacitor C,, for 
field strength and then 
coupling between coils L« and L. for 
maximum field strength. (It may be 
necessary to adjust C,, and L. and L. 
alternately to maximum strength.) 
After maximum field strength is ob- 
tained, reduce the coupling between 
Le and L, until the indicated output 
drops about 10 per-cent. Recheck tun- 
ing of Cx. 

6. Check modulation by talking into 
the microphone and listening on the 
external receiver 

As mentioned previously, this equip- 
ment was installed in a light airplane. 
The antenna system consists of a 
police-type, car-top whip 18 inches 
long fed by a length of 50-ohm coaxial 
cable connected to the antenna jack 
J,. The antenna is mounted at the top 
center of the windshield. The shield of 
the coaxial cable is connected to. a 
metal crossbrace located directly under 
the antenna. The metal crossbrace 
and metal structure under the an- 
tenna provide a ground plane If 
metal sheathing is available on top or 
bottom of the airplane, the antenna can 
be mounted on the sheathing and the 
coaxial shield grounded directly ad- 
jacent to the insulator. The manufac- 
turers of this type of antenna usually 
furnish car-installation instructions 
which can be followed for either cars 
or airplanes. 

If desired, the transceiver can be 
housed in a portable carrying case for 
field use. A suitable antenna can be 
made by fitting a piece of stiff 0.050 
inch hard brass rod into a female 
coaxial fitting and plugging it directly 
into the receptacle J, The 
batteries, and carrying case 
ground plane for the antenna. 
ble-pole, single-throw switch (S,) and 
a receptacle (SO,) in the top of the 
carrying case permit plugging in an 
external power supply when battery 
operation is not required. H- 


maximum 
adjust the 


chassis, 
form a 
A dou- 


PROTECT METER FACE 
By H. LEEPER 


O protect a small meter having a 2- or 

3-inch cireular face or dial, a rubber 
or composition auto pedal cover from 
your neighborhood auto supply store 
will be an aid. 

When soldering or doing other work 
near the meter, it is am easy matter to 
place such a cover over the glass face. 
The cover may be taped in this position 
when carrying the meter in your service 


kit, if desired. ij 


Rubber pedal cover protects meter face. 
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EW Approved policy... 


eliminates percentages to ‘‘middiemen'’—brings 
equipment direct from factory to you for buys that 
can't be beat...anywhere! Approved kits are NOT 
AVAILABLE FROM DISTRIBUTORS OR JOBBERS. 


New 


Binaural Twin 
12-tube Channel Amplifier 
AM-FM Tuner Kit Kit 
® Band width.200 ke 
© Tuned RF stage MCU 4 
@ Frequency Response 5 
FM-20-20,000 CPS + 508 ‘ 
© FM Tuning Range 88-108 mc 
© Sensitivity 5-10 u/v, 20-30 08 
® tron core tuned 1.F. disc trans 
© 6CB6 RF amplifier © 6AB4 mixer 
© 6AB4 oscillator © 6AU6 Ist |.F. amplifier 
© GAUG 2nd 1.F. amplifier © 6AU6 ist limiter 
© GAU6 2nd limiter © 6AL5 detector 
® 6C4 cathode follower output © AM tuning range 
530-1650 kc @ Frequency response AM-20-7,500 CPS + 308 
@ tron core tuned coils throughout © 66A6 RF amplifier © 6866 converter 
© 6BA6 Ist |.F. amplifier © iN34 crystal diode detector © Tuned RF stage 
© Chassis dimensions: 944" long, 5" high, 8° wide 
Complete kit of parts including tubes, step by step, pic- $375° 
torial and schematic diagrams, less power supply : 
Wired and tested extra un$10.00 Relucta 
Power Supply—6.3V-4 Amp., 190 Volts 55 MA—117V. nrome plated chass 
50-60 cycles ....... eas ste kit a 


Tuning Eye Kit ....... as 
Shipping Weight 10 Ibs 


New V-5 Am Tuner Kit New V-9 FM _ Kit 
THE BINAURAL TWINS 


Start Your Hi-Fi Installation the Economical Way 


GY | Ts 


ntained wer supply Self-contained AC Power Supply 

3 section variable condenser 

Tuning range 88-108 mc 

Band width 200 k« 

Sensitivity 10 microvolts 20 0B 

Tuned RF stage 

tron core tuned I.F disc. trans. 

6CB6 RF. amplifier @ 6AU6 2nd limiter 

6AB4 mixer @ 6AL5 detector 

6AB4 oscillator (temp. compensated) © 6C4 cathode follower output 
6AU6 ist 1.F. amplifier © 65 MA selenium rectifier 
6AU6 2nd 1.F. amplifier © Dimensions 9%" « 5” « 5%" 
6GAU6 ist limiter © Frequency response 20-20,000 


CPS «.5 DE 
$745° Complete kit of parts including AC power supply, tubes, $2950 
$5.50 step by step, pictorial and schematic diagrams 
: Wired and tested extra nF .30 
$2.95 Beare $2.95 
Shipping Weight 10 ibs 


New Push Pull New 20 Watt 
6 Watt Williamson Type 
Amplifier Kit HI-FI Amplifier Kit 


© 1-12)5—I1st stage Amp. 
©@ 1-12S.7—Phase inverter 
* 2-12A6—? P. Beam Power 
© 1-5Y3—Rectifier 
© 1-Cathode Ray Output 
indicator 
© Tapped outputs, 4-68-16 ohms 
® Volume, Continuously variable 
© Chrome piated chassis 
® Bass Contro! Boost 12 DB © Treble Control Boost 12 08 © Hum level— 
78 0B below full output © Frequency response + 1.5 DOB 20-20,000 CPS 
®@ Size 5¥e" high « 6¥e" wide « 11" long 


Complete kit of parts, including AC power supply, tubes, “ :, 
step by step pictorial and schematic diagrams - $1545 ted by od ws $395 5 
Shipping Weight 13 Ibs. fe 


" go * 
Chrome piated chass 


FREE CATALOG AVAILABLE! 


APPROVED ELECTRONIC INSTRUMENT CORP, 928 Broedwey, Dept. N, N.Y. 10, N. ¥. 
NAME 


ADDRESS CITY STATE 


928 BROADWAY, NEW YORK 10, N. Y. * AL 4-7266 DOWNTOWN SALES OFFICE 
51 Vesey St., N. ¥. C.. CO 7-4605 
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BAND-PASS CRYSTAL TUNER 


Only #’ x 7" «& 3%" Deep 


The most amazing High Fidelity Broadcast tuner 
tuner ever offered to music lovers anywhere. 
all Fidelity fans will be pleasantly surprised 
wi the tonal quality, selectivity, and sensi- 
tivity of this marvelous tuner. The frequency 
response is limited only by the audio system 
used, and the transmitted signal 

Mount the tuner on your television set, use 
your television antenna, and play it through 
the audio section of the same television set. 


NO POWER REQUIREMENTS 
SELECTIVITY * SENSITIVITY *® NO 
NOISE * DOES NOT ATTENUATE HIGH 
FREQUENCY RESPONSE * NO BIRDIES 
LOW COST ® LIFETIME TROUBLE-FREE 
OPERATION * NOTHING TO CAUSE 
DISTORTION ®* GAIN CONTROL AND 
VERNIER TUNING DIAL 


The audio output of the tuner is proportional 
to the input signal and will vary from 07V to 
7V for stations within a 20-25 mile radius. 
We recommend # good antenna and a high 
quality audio system for best results 

A beautiful ebony black bakelite cabinet 
houses the tuner with a Richiow brass etched 
pene! for the escutcheon. Both combine to 
complement any decor 


Like all Miller products this #595 tuner is guaranteed to perform 
to your satisfaction, Buy with confidence from your Radio and TV 
Parts Distributor, Audio Distributor, or High Fidelity Dealer. 

It is ome of the lowest priced quality tuners on the market. The 
#595 tuner is complete in every detail, ready to plug into your 
audio system, Net weight 1 lb. 8 ozs, Shipping weight gross 2 lbs. 
Net price only $19.50 plus excise tax, 


M | 


5917 South Main Street 


L-t.eRrm 


COMPAN Y 


Los Angeles 3, California 


Canadian Representative: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10, Ont., Canada 


NeW 


Filament 
CHECKER 


275 


DEALER NET 


COMPLETELY NEW COST 


INSTRUMENTS . 
: $ E R Vv | C E ADDISON, HiMION 
“ADDISON INDUSTRIAL DISTRICT” 


tn Canada: Emerald lt etevision Corp... Monreal 
'— = -— oo oe oe oe oe oe oe 
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omy LEONARD RADIO «ax .. 


offer these HIGHEST QUALITY——hich 

fidelity —WILLIAMSON.-TYPE OUTPUT 

TRANSFORMERS ... at the world's 
LOWEST PRICES! 


TRANSFORMER MODEL #LR-100-1 
Specifications: 
Frequency range—20 cps— 
12 watt 
6AQ5 and 6V6 push pull 
Weight 


10 ke 


—f Iba. 
NET. ; Se 6.75 
TRANSFORMER MODEL #LR-100-2 
Specifications: 
Frequency range- 
24 watt 
6L46, KT66 and 5881 push pull 
—— lhe 
et _,.13.20 
TRANSFORMER MODEL #LR-100-3 
Specifications: 
Frequency range 
48 or 70 
70 watt: 6550 push pull 
48 watt: 6L6, KT66, 5881 push pull 
parallel 
Weight——15 Ibs 
NET 


information 


20 eps—30 ke 


20 cps—30 ke 
watt 


26.25 


* For further and details 
write to dept. 4 

* COMING BOON!..The Le 
ERENCE GUIDE of | 


you me biain @ ¢ 


nerd Radio AVOIO REF- 


ne rite for detaila on how 


Mail aud phone orders 
al 


t 25%  deporit, 


bal. € op 
Pras 
RADIO, INC. 


Yost MY COnttend 70015 


| as follows. 


Tape Recording 


(Continued from page 


51) 


from poor contact between tape and 
playback gap. This loss is especially 
severe at high frequencies, where the 
magnetic flux extends but a small 
distance from the taupe. A film of mi- 
nute thickness, such as produced by 
wear of tape oxide, can virtually ob- 
literate high frequencies. Poor contact 
may also result from improper adjust- 
ment of pressure pads, tape tension 
devices, etc. Fig. 5 shows how serious 
the losses can be. At 7.5 ips, separa- 
tion of as little as .0001” reduces re- 
sponse about 5 db at 5 kc. Separation 
of .001” reduces response at 5 kc. by 
more than 40 db. (Although not neces- 
sarily of the same order, losses due to 
poor contact also occur in recording.) 

Imperfect azimuth alignment is 
often a source of high frequency loss 
in playback. Correct azimuth align- 
ment means that gap height is exactly 
perpendicular to tape length. Fig. 6 
shows the severity of losses for a 
wavelength of .001” at 7.5 ips. This 
represents a frequency of 7.5 ke. In 
the case of a half-track playback head 
misalignment of only 30 minutes of arc 
reduces output about 17 db. Losses 
are even more drastic for a full-track 
head. Thus misalignment of only 12 
minutes of arc causes 20 db attenua- 
tion at 7.5 ke 

It is assumed in Fig. 6 that the re- 
cording is made with a _ perfectly 
aligned record head, and that it is the 
playback head which is misaligned 
However, a perfectly aligned playback 
head and an imperfectly aligned record 
head also produce the results indicated 
in Fig. 6. In the case of recorders 
using a combination record-playback 
head, the problem of azimuth align- 
ment, except in the case of severe de- 
parture from perpendicular, is insignifi- 
cant as long as use of the machine is 
confined to recording only for itself 
and playing only its own recordings 

The losses associated with poor azi- 
muth alignment can also be caused by 
skewing of the tape as it passes the 
head. That is to say, the angle of the 
tape relative to the gap may be con- 
stantly changing due to faults in tape 
guides and tension devices. 

High frequency losses due to poor 
azimuth alignment may be explained 
Assume the tape has been 
recorded by a perfectly aligned head 
If the playback head is also perfectly 
aligned, all points of the left edge of 
the gap, at a given instant, are in con- 
tact with the same magnetic potential 
A similar condition is true for the right 
edge. But if the playback gap is in- 
clined from perpendicular, the left 
edge will contact different magnetic 
potentials at various points along the 
edge. At high frequencies, where 
magnetic poles are close together, the 
inclined gap edge will contact a num- 
ber of north and south poles, which 
cancel out. Thus the magnetic 
potential confronting the left edge of 
the gap is less than if the edge were 
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BRAND NEW NEW INDOOR HERE'S HOW LIFETIME GUARANTEED TUBES 


- SAVE YOU MONEY! 
‘Pl T U eo F T U b ©s We Guarantee te Replace Tuben Labeled MAJOR 
© ANTENNA | ; faim, secs on cuzin 

Each Tube tndividuall x ran 
: @ RCA Licensed Over A Half Million’ Tubes Always In Stock 
: immediate Shi t 
§ & One Year Unconditional Guarantee Both UHF end VHF. Free Postage On Alt Orders With Full Remittance 


Price Type Price Brings better reception bs em ore ne “out of date” tubes 
$! 1.90 17BP4 $20.63 then most outdoor anten- a cek 40 0 yee me OA Jk 
$14.38 ISAP4 $24.81 nas. Use on top of TV. ‘ — 
ie al F(a) , 
$19.38 24AP4 $42.50] Your Price 


Siar | ys $329 


« 
- 

ene 
Seee 
Pr rcxxx 
—weeegess 


“—— 
eee 
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may order any equivalent size at the same ce. 


LOOK WHAT YOU GET FREE! 


FREE BONUS BOX with Every 525 Order 
° s mca Cheater Cord °.4 enacer tube $3.99 each 
ssorted resistors * 2 GAU6 tube —_- 
ssorted Fe aeeeeee 
: Setsak” tube seston * 1 6CB6 tube ft THIS AD iS | 
FREE CLOCK RADIO with Every 5125 ‘ 
Purchase Within 30 Days Worth M-0- N- E- Y i 


Wakemaster clock radio with famous Sessions clock move- i Cli thi d d at 
ment wakes you to music or alarm. May be purchased ip out is ad and @ -f 
outright from MAJOR BRAND for $17.95. In ivory or rust tach it to your order. Three | 


FREE GIFT CERTIFICATE® = worth $5 toward the 6SN7GT's will be shipped 1 
urchase of any of our merchandise on future orders will i - 
+ sent with any order of $50 or more FREE with any order of g 

* Free Gift Certificate cannot be used to obtain another certificate | v 
unless order is $55 or mere. ' $10 or more. ' $39. y 
WE Pay Pa ROSTAGE on orders 


u Territories and 

ont whe List -— Order 
merchandise. anh 
proximate postage on foreign ship- Semple Tube Car 
ments. All orders subject te prier | ten. : 


sale. Add 25¢ handling on orders 
Romano Bldg ESsex 4-1106 
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uncer $5.00. Quantity users write 
for special discount. 


New ADDITIONAL 1955 TV Volume 


LARGE MANUAL COVERS NEWEST 1955 TV SETS 
ADDITIONAL EARLIER TV VOLUMES STILL SOLD AT ONLY $3 
1955 AMAZING BARGAIN ALL NEEDED TV DATA 


Supreme twin 1955 TY manuals are the Supreme TV manuals supply all needed 
scoop of the year. Cover all sets of all im- service material on every TV set of eve “2 
portant makes. New apprrionaL 1955 TV mupertans See y' = yen 

, . re , ' wi 
volume gives you the very latest material practical, tactory-prepares Gate 
, really make TV servicing and adjustment 
Your price for this mammoth manual is 
ovly $3. 8 j lef easy for you. Join 146,000 servicemen who 
i) i» f » P . ’ ™ - 
oa y E —— pe ve wnat y mee use, benefit, and save with BUPREMI 
jtion. Each prior-year manual (at only $3) service manuals. In these manuals you get 
has a whole year of service material. Each | porrect factory-checked circuits, alignment 
volume covers different material, from 1047 procedure, response curves, service hints 

These twin 1965 TV volumes cover all important to latest 1055 “t Inelud t lig 
TV sets of all makes. The new ADDITIONAL 1968 = oo sets. Include circuits, align- | recommended changes, waveforms, voltage 
TV manual includes material almost to the minute. § ment, waveforms, voltage charts, service cha: 2, and dozens of double-page diagrame 
Each giant manual has 192 pages of service data, hints, changes, and double spread diagrama, Here ie your TV service material to hel; 
changes, double-size circuits. Special price, each 


Practically tell you how to you do expert work double-quick, and 
TELEVISION SERVICING COURSE make every repair. More priced at only $3 per annual volume, He 
Let this new course help you in TV servicing 
Amazing bargain, complete, only $3, full price for ’ 
all lessons. Giant in sise, mammoth h- scope, more service data per dol your car all ten TV volumes listed in cou 
Beovixing Ce topics just like a $200.00 correspondence course lar of cost. Get the best pon below. Or try the new 1966 TY manual 
— Lessons on picture faults, circuits, adjustments, for leas. Get SUPREME 
short-cuts, UHF, alignment facts, hints, ¢ (er 

= antenna problems, trouble-shooting, test 


_ equipment, picture analyetn. Special, only NO-RISK TRIAL ORDER COUPON 
, RADIO DIAGRAMS | SUPREME PUBLICATIONS, 1760 Bolsom Rd., Highlond Pork, ILL 


Here is your complete 


y . j = wiled RAR oe ams and service ‘aia Radio Service Manuals i Rush today TV manuals checked & below and 
_¢ wrt mers everything rom most recent a) " 
Most - Often - Neode radios to pre-war old-timers; home radion, § () New!955RadioManual.gz | Radio manuals at left. Satisfaction guaranteed 

auto sets, combinations, changers ° 1954 Radio Manual, §2.50 it Additional 1966 TV, $3 © erty 1066 TV, 63 


1955 fr, —-*: haeee eeeeoe S 
yn eee - pope OnLy } 1964 TV Menual, $2. ] 1953 TV Manual, $3. 


tains | e schemat ica ll needed ali 1952 Television Manual, $3. 1961 ¥Vv. $5 

RADIO aane fects —_4 tiets, veliaae A. 4 1951 Diagrams > $2.50 1050 Television ton mi, $3 1948 TV. 63 

DI \GRAMS . ma ‘ tial stringing, and helpful hin 1950 Manual \ £acn 1948 TV, $3 1947 TV & FM, only 62 
7 


: * lore nize Bal ) 
. =~ & Bas) nee C) 1940 7 PRICED (1) New Tetevision Servicing Course, compiet« $3 


pages more diagrame, ready to repair any madel by carrying in 


at the bargain price of only $3, 


_ 


: lahevoat about 190 pages. See coupon at right for 1948 
and Seren P| @ complete list of these radio manuals 


1947 
1046 
) 1942 


. . $ CO) Send C.0.D, I am enclosing § deposit 
Supreme | Te toue 


AT OMLY CO 1 am enclosing 6 Bend postpaid 


Sold by All Leading Parts Jobbers 1926-1938 Manual, $2.50 
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° | perfectly perpendicular the length 
ensational introductory Otter! is'sinsss” se Mounie 
= of the inclined gap contacts various 

magnetic potentials, which cancel out 


| As the result of the reduced poten- 
¢ i - Li t & Y U te t S tials at each edge of the gap, the po 
°o n tential across the gap is also lowered 


and output falls off 


* all tubes branded Hi-Lite «¢ fully guaranteed for 1 
and dated year Summary 
* individually boxed in at- all Hickok mu tested The response curve of a pair of rec- 


—— red and black insure satisfaction ord and playback heads or of a single 
Cauene record-playback head, as shown in Fig 


68s7GT 1, is not flat principally as the result 


UBE of (1) treble losses in record due to 
lemagnetizat and b (2) 
Y osn7 aa r lagnetization and 


i eTase 


bass loss in playback owing to the 

playback head being a constant veloc- 

ity device, and (3) treble losses in 

playback due to gap length and other 

losses in the playback head. Fig. 7 

shows approximations of these major 

each losses for a head having a .00015” 
7 physical gap, with bias current close to 


optimum, and with tape speed at 7.5 


MANY OTHER TYPES i ips 
AVAILABLE! In _addition to the losses shown in 


Fig. 7, there may be losses at the low 

end of the bass spectrum due to ex 

Order what you sive wrap of ee around the play- 

need! back head, treble losses resulting from 

poor contact between head and tape 

and treble losses caused by imperfect 

TERMS: gptgroente VOB,  tevington, azimuth alignment of either the record 

end allow for postage. We retund excess or playback head. Finally, some bass 

Fas sorcice chavs en erdore enter’ 66. H I-LITE saz boost may occur as the result of the 

Subject te prier sate. head as a whole reacting to the tape’s 
ELECTRONIC SALES CO. magnetic flux 

837A 18th Avenue @ = irvingtor NJ Next month we will go into the 

question of the important role played 


i by bias current and the problems it 
Follow The Trend BROADCAST BAND raises with respect to equalization of 


frequency response 
: | W R | | f A | | ) (Continued Next Month) 
...To JWM 


| | FM-TV Sound Portable 


| 
| (Continued from page 73) 
| 


TV Towers should be followed as closely as possi- 


-- ‘ ble. The completed receiver should 

re | : work well from the start. Since some 
an | builders may run into trouble in one 
~~ way or another or may not be able to 


Mast Tubing duplicate some of the components used 


by the author, here are a few hints for 
getting the most out of the receiver 
First, the antenna length is some- 
what frequency sensitive Try a 12- 
inch or longer wire. Gimmick C; should 
give just enough coupling so that 
squeezing the hand around the insu- 


95 lated antenna wire increases the vol- 
A - |} ume up to the point where the detector 


| COMPLETE oy? out . np pp AS \ — 
| »c y « oO sour ,artic- 
| 3 TRANSISTOR RADIO =e” the cutting off of all sound. Pa 


ular TV or FM stations may be favored 
by cutting an antenna to the best 


| COVERS BROADCAST BAND length for that station, or an over-all 
| READY TO TURN ON & TUNE compromise may be used. A “ringing” 


Nland | Here is the first truly all sound similar to feedback indicates im- 
electronic WRIST RADIO . = . P . y " > 
welng the latest designs, end proper antenna coupling and may be 
the newest transistors. Op- eliminated by shortening the antenna 
erates on small button sired . "res : s j 

or decreasing the number of turns in 
botteries lasting for ever 60 . hoc : -* O th , a 
hours per set, universally the “gimmic nce the antenna cou- 
available gs omer. pling is set for clear, loud reception, it 
gencies, storms, oods. 
instructions, etc. should need no further attentior 


plain tun. Tune the receiver careful In the 


380 OAK ST., COPIAGUE, L.1., N.Y. | 2D8ence of a signal, the superregenera- 


tive “hiss” will be quite loud. This is a 
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Exciting High Fidelity Firsts! 


In these superb matched instruments—enjoy 
the foremost advances in High-Fidelity —start 
ling realism — lowest distortion — precision 
craftsmanship—gleaming polished chromium 


Coronation 400 


WATT 


AMPLIFIER 


Greatest amplifier buy todey!' COMPLETELY 
NEW, NON-RINGING NEGATIVE FEEDBACK 
CIRCUITRY — over 50 DB feedback. CUSTOM 
CRAFTED — sealed transformers, encapsuloted 
networks, finest molded components on Boke- 
lite terminal boerd. DISTORTION-FREE — less 
then 0.05% oat 30 watts. POWER RESPONSE 
*0.1 DB 16 to 35,000 cycles at 30 wotts. Sur- 
posses FCC requirements for FM broadcasting 
5 to 200,000 cycle response. 40 WATT WIDE- 
RANGE OUTPUT TRANSFORMER, sealed multi- 
ple section windings, thin strip core. FOOL- 
PROOF DAMPING CONTROL for startling 
speaker performance. BUILT-IN POWER for 
preamplifiers and newest electrostatic tweeters 


Coronation 85 


CONSOLETTE PREAMPLIFIER- 
EQUALIZER 


Incomperable companion te the “CORONA- 
TION 400°. EXCLUSIVE NEGATIVE FEEDBACK 
CIRCUITRY. Over 50 DB—virtually eliminotes 
distortion. Surpasses FCC requirements for FM 
Broedcasting. 5 te 200,000 cycle response 
CUSTOM CRAFTED—polished chromium chassis, 
satin gold front panel. Encapsulated precision 
networks, molded components on Bakelite 
panel, LOUDNESS CONTROL, continuously veori- 
able. FIVE INPUT SELECTIONS, 16 PRECISION 
PLAYBACK CURVES. FULL 20 DB DISTORTION- 
FREE Boss and Treble compensation. Phenom- 
enol lowest noise 1-729 input tube HUM IN- 
AUDIBLE with all controls on full. Highest 
gain. Built-in power for motion picture photo- 
colls, FM phone cartridges, condenser micro- 
phones. Ultra compoct, cosy front mounting 


Now at your local dealer! 
Write Dept. R for literature 


INTERELECTRONICS 


2432 Grand Concourse 
New York 58, New York 
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sign that the receiver is working. A 
station tuned in will cause the hiss to 
drop below the audible level, unless sig- 
nal strength is too weak. For all FM 
signals, and this includes the sound sig- 
nals of TV channels, the receiver must 
be tuned slightly to one side of center 
This is necessary because “slope” de- 
tection permits the superregenerative 
detector to demodulate the FM signals 
which, in normal FM and TV sets, re- 
quire many stages of amplification fol- 
lowed by a discriminator or ratio de- 
tector circuit. Always tune for best 
quality of sound rather than maximum 
volume, then adjust the volume with 
control Rs 

If any distortion appears in the audio 
output after the receiver is carefully 
tuned, try a slightly higher or lower 
value of plate resistor R, Select the 
value that gives the best quality at 
both the high-frequency FM end of the 
dial and the low-frequency maximum 
capacity end. Since the superregenera- 
tive detector likes a particular LC ra- 
tio for best performance, a different 
tuning capacity may work better with 
a different number and spacing of coil 
turns. Be sure the “A” battery is fresh 
You should be able to see the filament 
burning in the 957 tube or it will oscil- 
late sluggishly or not at all. A volt- 
meter across either “A” or “B” batter- 
ies should not change its reading appre- 
ciably as the set is turned off and on 
If the voltage drops noticeably when 
the set is turned on, the battery should 
be replaced. 

In normal use, this portable receiver 
will not interfere with TV sets or other 
receivers. Since it is tuned to TV 
sound channels its slight re-radiation is 
not of the type that causes interference 
with picture or sound. When it is tuned 
through a picture carrier TV frequency 
(the picture may be “heard” in the 
speaker as an unpleasant 60-cycle buzz 
due to sync pulses) it will cause a mo- 
mentary herringbone pattern to cross 
the screen of a TV receiver in the im- 
mediate vicinity that is tuned to that 
channel. The interference is brief and 
of negligible intensity—-no worse, in 
fact, than the re-radiation of many TV 
tuners with “leaky” oscillators. Since 
the portable is not left tuned on picture 
carriers, and is usually played away 
from houses, no interference problem 
will arise 

The portable may be played in any 
position or while it is being carried by 
the handle. You will notice that high 
frequency TV and FM signals vary con- 
siderably in strength as you move about 
so pick a spot where reception is good 
before putting the set down for a listen- 
ing session. Except in valleys or among 
tall metal-frame buildings the set will 
work well up to 25 miles from the aver- 
age TV or FM station. Actually, the 
volume of the portable may be used as 
a rough-and-ready indication of field 
strength and could be employed for 
such purposes as locating a TV antenna 
on top of a roof, but the set is not a 
test instrument. It was built for re- 
laxation and entertainment—-so have 


fun! ~3)-- 
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Hi-Fi Accessories 
with Your 
Tape Recorder 


Diminvette Speaker System 


Populor 2-way 

Hi-Fi Speoker 

System For 

wide-range tape 

playbeck. Ultra 

compact. Uses 2 Royal 

6 inch speokers, J2KTR Super tweeter 
and hi-poss filter, Response: 50 to 16, 
000 cycles. Size: 2344" Wa 11%" Hx 
12” D. In Kerine Blonde or Mahogany 


% inch veneers 


High-Fidelity Headphones 


ideal for monitoring 

tape recordings 

osvure profesional re- 

sults. Perfect for every 

hifi listening applica- 

tion . use with the 
Permofiux Moestro. (See below.) im- 
pedonce: 8 ohms. (Plug-in transformers 
for other impedences available.) 


__peccamgalldtay 


Deluxe Model. DHS-288. 24 ohms, 


Maestro Speaker-Headset 
Control Box 


For connecting Hi-Fi headphones (or ex- 
tension specker) to tape recorder or 
omplifier With volume control. Distine- 
tive styling. Mohogeny4inish cabinet, 
gold-finish raised front ponel. Size; 5” 
H « 10%" 


* 
M-53A Telephone Pickup 


For recording both sides of 
telephone conversation on 
tape with crisp, clean re- 
sponse. Fits any type of 
phone. Plugs into mike jock 
of recorder. Complete with 

6 feet of shielded coble 

NET... 


* 
Permoflux CORPORATION 


Dept. C, 4918 Grand Ave., Chicege 30, til. 
4101 Sean Fernando Rd. + Glendale 4, Collf, 
Canadian Licensee: Campbell Mfg. Co. Lid. 


Certified Record Revue 
(Continued from page 76) 
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This 6th symphony is described as a one 


CATHODE RAY TUBE movement work, but the discerning listener 
will quickly discoyer there are six fairly dis- 

REJUVEMNATOR crete sections Or motivations ranging trom 
larghetto to presto in expression. From the 
opening bars the work is unmistakably iden- 
tified with Schuman. The same remarkable 
brass textures, the clever use of percussion 
ew MONEY MAKING INSTRUMENT as dramatic counterpoint, the ascending and 
Yt belongs bn every serviceman’s kit descending runs on the woodwinds, chara 
terize this work as in his earlier symphonies 
I am reminded most of all of his third sym 


YES——now by means of the simple (3 minute) Vita- 
Screen Method, you can save up to 80% of picture " anachiiier tow the > aiaet Gen 
tubes thet formerly would have led repl 4 phony, especially by the rousing, a _ t ire- 
Net @ toy—net @ gedget but « ry = netic finale. (Incidentally, the 3rd was issued 
highly precision engineered ond be nem Cotteds Rey Teo . wy ‘ some years back by Columbia and is a most 
~ to ; Sil p exciting work, well worth your attention 
It speedily corrects . ; Yes, there is atonality and dissonance in this 

soft, dim, weak, and washed out pic- ; - work, but Schuman’'s unique chordal struc 
brie Sy a now” CAT bean aoa tures and his fresh ideas on the expression of 
formance in the majority of cases. these sonorities make for an easily assimilable 
‘orks right i he set on ener , é yo yds hi Fg oye he ie a — 

series OF Dara ilament circuits. to the aficionados. The liberal use of a 
Complete with simple instructions. 5 Ae, c types of percussion, which is very clean and 
Send $9.95 with order, we pay postege. as articulate, the bite of the trombones and 

1f C.0.D., you pey postege. ' | trumpets, the soaring woodwinds, and the 
clean delineation of the strings mark this re- 
cording as one of the best of recent Columbia 
efforts. Ormandy is a good man for this sort 
of repertoire and this is apparent in the 
metronomic precision of his tempi and the 
intelligent balance which he maintains 


MORE JOBS Ehectronje | throughout the score. My one quibble with 

than graduates . this recording you may find odd! I think 

the Philadelphia men played the score with 

ee ie PROGRAMME MARKETING | | ‘2 Pbilsdeiphia men played the score. with 
ing graduates exceeds supply | eir usual precision anc rilhance But 

Edcctwe lacement service. Study in this world MANAGER think this score calls for a less “fat” and 

famed college established 1884 Quarters start y P 1 generally le 
Y . TELEVISION PROGRAMME CONTRACTORS for sumptuous string tone, and generally less or- 
Jan., March, June, Sept. Approved for Veterans Londoe (Assoc tated Redifiusion Limited) require 8 | chestral weight Perhaps my feeling this 
elev ision arketin anager a ned in eondon, 
Bachelor Science degree in 27 months A wy, way is heightened by the acoustic perspec 


to be responsible sale and purchase 


Fomplete Radio Eng. course includes TV, UHF and filmed Television Programmes in all English spes tive which is just a shade over-reverberent 


Also Mech., Civil, Elec., Chem., Aero. and oumtre A substantial salar) 4 al 

Adm, Eng.; Bus. Adm., Acct. Small classes, Well . ”tl be 7 We gn Ft ~— and tends to increase the illusion of mass 
equipped labs. Modest costs, Prep. courses. Write Apoticents na ed Weltiah aatlenaiies. conan The Piston work is equally interesting, if a 
F Jean TcerOe, levetee of —~ ed | heve travel should have had ose | somewhat less athletic endeavor than the 

rn rseas sales work, pref- . . 

i Ceeee” Beak 7 ond = £ Raw Schuman. Cast in four movements, this score 


Applications, giving full personal details and | | js not as rough-hewn as the Schuman and is 
particulars of positions held dl sales experience 


should be addressed to the General Manager, As- better suited to the Philadelphia talents. The 

TRI-STATE COLLEGE ee Stratton Meuse, Ple- smooth sweetness of the strings, especially 
16115 College A , Angola, indi the violas, can be heard to advantage in the 
third movement. The second movement, bal 
lando, and the finale, energico, will appeal 
most to devotees of exciting sound, what 


STAN BURN a Ic ee 
Case for same $1.50 Batteries.... 1.95 like figures for the strings and brass, and the 


CABANA 3 way portable. 6 tube.... CSRS free use of percussion, especially the tympani 


sf 4 'y y - het fatteries . ess A 
ae bite 74 - f. , ~ Ve JEWEL © tube Super Met—-Ned, Ivory, and cymbals in the last movement. Through 


Walnut and Ebony out both symphonies, frequency and dynami 
with Clock——6 tube A 
.. $15.9) jalnut 


C-DC . 
range is quite wide, transients are cleanly re 
produced, and pre- and post-echo groove di 


CATHODE RAY TUBE SPECIALS Manual 39 ; - tortion is minimal. Thi 


disc is supposed to 
Guarantee — on be reproduced with the RIAA curve, but I 


STAN-BURN WN E DE . ; found the old NARTB more suitable to my 


Model RWN , a% 9.50 ear. If you have been feeling adventuresome 
Model e400 . in your musical appetites, try this “mod 


(Dealer Cost & Catalogs sent on request) ern”. Whatever other reaction you might 


F Dearth (of Visctronle, ae owe OS no have, I am sure you won't be bored! 
sistors, condensers, ete., only $1.96 (pilus S0e post 
ene). " " T=] . . oT ad oT Fa 
SIC be) JEL 2 
T RNER AU phono cartridge—Universal replace- ORGAN Mt i FROM Ww E EI INC K 
$1.5 


ment Ses. 4@ $1.48 ea. To HINDEMITH 


YM CHANGER—with Ronette flip-over cartridge. eh ‘ ; Te 
BRAND NEW—Hi-Fi original cartons $21.49 Fritz Heitmann, organist. Telefunken 


HET Collaro with Ronette fip-over cartridge | LGX66037/8. RIAA curve. Price $9.96. 

$32.00 with G.B. plug-in RPXO50 $39.95 | Two dises. 
We invite export Inquiries and offers. Our export : 
department will give special attention to expedit- Alt hough the masters ol these rec ordings 
tbutors for United Secsene. at are several years old, this is the best ocgan 
Delco and Gen. Motors Auto Radio parts in stock. recording to come my way in some time 

we eooular makes of . s 
jee many ether see- This is not so much a question of super hi-fi 
md tranemittiing types. and all etectranie : 
and equipment at lowest prices. Send us a list sound, although it is very good, as the over 
t WGotanee 66.8. Alt eriece all picture of good sound, splendid perform 
00 


PRICES SUBJECT TO CHANGE WITHOUT 0 ances, superb instrument. I was fortunat 
NOTICE . enough to have heard Heitmann in this 


RADIO , country several years ago, even though he 
‘ n 
Sernoeee grsvareu Tone asi: m obviously was hampered by the modern 
*, Westinghouse, Ture-Gel, Halli- ELECTRONICS | or 
TSNT FES Veeh-Mesler, Astomisic ane voicing of the Moller he played. I was im 


w= 2353 


-ee 
eee Sere 
SSeEseSSSSSSSSSs SSSSs SEs sks 


eeee~ 


ee ee ee ee ee ee 


~a~<s teers 


rn) YT tt hal 


SSSSsssssssssssssssssssssse 


VenReeneke Behe 
~~ 


33 


Th bated 


. 
~ 
~eOo~ 
OT ee ee 
vee 


Ss=s 


c 
> 


ssscz 


' | pressed at that time by his economical tech- 
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niques; some have even accused him of being 
too pedantic and dry, a result, probably, of 
hearing some organists long on the razzk 
dazzle and short on authentic interpretations 
The program in this album is varied and in 
teresting, but the highlights for me were the 
Bach “Toccata and Fugue in D Minor,” which 
was given a beautifully integrated and loving 
periormance with extremely luminous regis- 
tration, done in the best classic manner (com 
pare with any recording of the work done 
on a modern instrument for a real surprise) 
and the fascinating Hindemith “Organ Sonata 
31.” Of all modern works ior organ, I 
think this is the most interesting both from 
a structural and listening standpoint. Old 
Heitmann, who has been dead about two 
years now, showed his versatility by turning 
in a fine performance notable for its careful 
phrasing and dynamic shadings 

You lovers of the organ bass will not find 
any ultra-lows on this disc, but what bass 
pedal is heard is superbly clean as is the rest 
of the baroque voicing. No instrument is 
mentioned but it sounds like Heitmann’s fa- 
vorite in the DOM in Berlin. Sound is quite 
wide range, distortion, transient or other- 
wise, negligible. Most appreciated were the 
fabulous acoustics and the over-all balance 
achieved by the engineers which make for 
one of the most pervasively “live” organ 
sounds I have heard. If you really like or- 
gan, and not just the hi-fi potential of the 
pedals, I can recommend this most highly. 


BRITTEN 

YOUNG PERSON’S CUIDE TO THE 

ORCHESTRA 

TCHAIKOVSKY 

THE NUTCRACKER SUITE 
Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati with Deems 
Taylor, narrator. Mercury MG50055. 
RIAA curve. Price $4.98. 


BRITTEN 

YOUNG PERSON’S GUIDE TO THE 

ORCHESTRA 

GINASTERA 

VARIACIONES CONCERTANTES 
Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati. Mercury MG- 
50047. RIAA curve. Price $4.98. 

Confusin’, ain’t it? Well, not really—it’s 
just Mercury records clever and sensible way 
of presenting its version of “The Young 
Person’s Guide to the Orchestra.” On one disc 
we have the delightfully urbane voice of 
Deems Taylor narrating along with the mu 
sic, and for those who like their “Guide 
straight, another disc sans narration. Mr 
Taylor also holds forth on the “Nutcracker 
Suite,” which I understand is the first time 
this has been done, and on the other disc, 
the “purists” get a considerable bonus in the 
form of the record premiere of Argentinian 
composer Ginastera’s “Concert Variations.” 
As to the results? Well, the “Guide” has 
been pretty thoroughly documented on a 
number of recordings, but as far as I’m con- 
cerned this is the last word on the subject 

I find Mr. Taylor's easy, unstrained deliv- 
ery completely in good taste as well as per- 
fectly articulate. His beautifully modulated 
voice seems equally fitting whether the re 
cording is being addressed to adults or to 
children. The narration on the “Nutcracker” 
is not “corned” up as it could have been so 
easily, and I find it quite diverting 

In the “Guide,” Mr. Dorati has accom- 
plished another of h orchestral tours-de- 
force There is some quite astonishing mate 
rial here and peo] will be ittracted as 

ich by the virtuo ying of the orches 
tra and the brisk, u “w periormance a 
the will by tl dible super-fi sound 
That this disc v } da u aem- 


tration piece, encomp ne i t ae the 
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hear the miracle of multi-flare 


yn. We \ 


New Deluxe 3-way 
Multi-flare Horn 
which outperforms 
speakers selling at 
twice the price— 


only $1995° 


THE & ° 

An exponential multi-flare horn system of unusual quality. The base 
horn (30-150 cycles) has an equivalent axial length of 15 feet. Two 
eight inch speakers placed on each side of cabinet with phase shift net- 
work for simulated three dimensional effect produce 150- to 2000 cycles. 
High frequencies (2000-16,000 cycles) have axial horn length of 32 
inches. The feeling of a large sound source is created by the non- 
resonant bass horn and electrical phase shift network. The clarity and 
smoothness are the result of unique phasing chambers and heavy air 
loading of the diaphragms. Capacity: 25 watts. Impedance: 16 ohms 
Available in Blonde Korina, Walnut, Red Mahogany and Ebony. Three 
coats of lacquer hand rubbed to a lustrous finish, Satin finished brass 
legs. 36 x 24 x 16 inches. Weight: 60 lbs. 


Other Stan White Cabinet Speakers 


LeSabre—24 115% “x12 69.50 Hi-Fi—43''130"«20° 339.50 
Opus |—30"«20"114% 99.50 Millennium—61"36''x24" _ 1000.00 
4-D—66''240'"'124 1500.00 
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Immortalizing 
the 
instrument... 


the “Instrument of the Immortals” 

and all great instruments and voices, there 
are now magnetic recording tapes of matching 
quality, They are Soundcraft Tapes, created 
by leading engineers. Soundcraft 
Tapes alone combine: 


recording 


@ Constant depth oxide for uniform middle- and low- 
frequency response 

@ Micro-Polished® coating, a patented Soundcraft 
process that climnates unnecessary head wear 
and gives uniform high-frequency response right 
from the start 

@ Pre-coated adhesive applied directly to base firmly 
anchors oxide. No flaking. no cracking 

@ Surfacedubrication on both sides! 
chatter, no squeal 

@ Chemica! belance 
curling 


No friction, no 


throughout to 

pecling, chipping 

@ Uniform output of + \% db. within a reel 
recl to-reel 


Prevent cupping, 


& yy db. 


SOUNDCRAFT TAPES FOR EVERY PURPOSE 
Soundcraft Red Diamond Tape (or high-fidclity 
Soundcraft Professional Tape for radio. TV 


and recording studios. Splice-free up to 2400 feet. Stand- 
ard of professional hubs 


Soundcraft LiretTime™ Tape for priceless record- 
ings. For rigorous use. For perfect program timing. A 
third as strong a6 steel. Store it anywhere. Guaranteed 
for a lifetime 


Get the Soundcraft Recording Tape you need 
today. Your dealer has it. 


REEVES 


SOUNDCRAFT |=. 


corp. Dept. U-11 
10 E. 52nd St., N. ¥. 22, N.Y. 
POR EVERY SOUND REASON 


THE WORLD'S FINEST TAPES... YET THEY COST NO MORE 
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try them AEE 
Den't pey until AFTER 
you've heard them. 


No purchase obligation 
Full membership privileges 


Performed by world-fa- 
mous aml orches- 
tras, Custom recorded on 
quiet vinylite with full 
range high-fidelity-—50 to 
15,000 eyeles! Now, take 
all these 10 Masterpieces 
for tree home trial! After 

send onl Si ae 

t in full for all 10 
or return them, We make 
this amassing offer to show 
you the quality of our re 
eordings and acquaint you 
with our ne ebligation 
Membership plan, See cou 
pon for and mail 
today——without money— 
for your 10 Masterpieces 


artiate 


details 
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The Musioal Masterpiece Seelety, Dent. 47-44 
23.8. ¥ 
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SPECIAL 100-PAGE 


HI-Fl CATALOG 


This leading 100-page book shows you how 
to select a Hi-Fi music system at lowest 
cost. Tella you what to look for in each 
unit; shows many handsome, practical in- 
atallation ideas. Offers you the world's 
largest selection of complete systems and 
individual units from which to make your 
money-saving choice. To understand Hi- 
Fi, to own the best for leas, you'll want 
this invaluable catalog. It's FREE—write 
for your copy today. 
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ALLIED RADIO CORP., Dept. 6.115 
100 N. Western Ave., Chicage 60, ili. 
() Send FREE High Fidelity Catalog 


Name 


Address 


City Zone State 
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entire orchestral resources, is a 
clusion 

From the machine-gun rap of 
and the sound of the taut skin 
pani, the crystal clarity of the 
sives, the brazen brilliance of trumpet and 
trombones, the true intonation and vibrato 
of the flutes and piccolo, the mellow smooth 
ness of clarinet, and bassoon, the 
ing clean-toned violins, the dark resonance 
of the contrabassi to the stunning impact of 
the full orchestra in the fuga! finale on 
cell's great theme, this is super-sound 
will bring a gleam to the eyes of 
most jaded audiophil 

The music for the “Nutcracker” is 
ed from the complete ballet 
last year. The Ginastera 
than passing interest, with the brilliant or 
chestration, although most of it is smaller 
scaled from chamber orchestra. Instrumental 
definition is, if anything startling 
than the “Guide” and the made on 
the “Guide” are equall 
Either of the two discs is hi-fi 
Ultra wide in frequency and dynamic 
range, there is no distortion of any type ap 
parent, and acoustic perspective is 
amalgam of “big” liven 
preserved inner detail 
“must” on everyone’s list 


ioregone con- 
the 
on the tvm 
high percus- 


snares 


shimmer 


Pur 
which 
even the 
excerpt 
Mercury issued 
piece 18 Of more 


even more 
remarks 
applicable here 
realism at its 


best 


that magic 
with perfectly 


This should be a 


CERSHWIN 

RHAPSODY IN BLUE 

CONCERTO IN F 
Julius Katchen, pianist with Mantovani 
and his Orchestra. London LL1262. 
RIAA curve. Price $3.98. 

This incongruous and totally unexpected 
pairing, that of Mantovani and Julius Katch 
en, bears unexpected fruit. No matter what 
your opinion may be of Mantovani and your 
estimate of him as a conductor for this type 
of repertoire, I think you will find that with 
the splendid performance of young Katchen, 
this is the recording of choice for these 
scores. On second thought and to give the 
devil his due, why shouldn’t Mantovani be 
successtul on this disc. The jazz 
and jazz elements in the works are 
known and need no discussion 
this is Mantovani’s native idiom, no reason 
why it should be cause for alarm. Rest as 
sured, there is none of the Mantovani man- 
nerisms in evidence here, as he plays it 
straight 

Katchen is a natural for these works and 
the vigor and spontaniety of his reading 
could only stem from a person who was ob 
viously enjoying himself. His rhythmi 
is most acute and he combines this valuable 
trait with deft clean phrasing and strong 
melodic line, which doesn't bog down in sen- 
timentality 

With regard to the sound, this dis« 
competition. The piano is big 
and exhibits no ringing or harshness. Tran 
sient detail is exceptionally clean. No wow 
or flutter was noted. The Mantovani or 
chestra gives a good account of itself and the 
whole is heard in one of London's m« pec 
tacular jobs of imparting “liveness” to a dis« 
Dynamics, which are so important in these 
are very wide’ and the 
tween piano and orchestra is good 
slightly favoring the piano. Don't let Man 
tovani scare you away—this is definitely the 
top version on these every popular Gersh- 
win scores 


antecedents 
well 


here. Since 


sense 


has no 


close toned 


balance be- 
although 


scores, 


DVORAK 

SYMPHONIC VARIATIONS 
BALAKIREFF 

TAMAR (SYMPHONIC POEM) 
Roval Philharmonic Orchestra 
ducted by Sir Thomas Beecha 
lumbia ML4974. RIAA curve. 
$4.98. 


con- 
Lo- 
Price 
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Sir Thomas is always. a formidable pro- 
tagonist of Dvorak and in this recording, un- 
less a version by Rafael Kubelik is forth- 
coming, this would appear to be the closest 
we shall get to that elusive word, “defini- 
tive Sir Thomas’ reading is notable in the 
main for his forthright delineation of the 
“Variations,” all the while managing to keep 
the score well integrated. As always, he has 
his magnificent orchestra under firm control 
and this helps no end in matters of balance 
and dynamics. I could wish for a little more 
brilliance in the sound, but generally the re- 
cording is quite good with nice clean strings 
and good acoustics 

The Balakireff tone poem, “Tamar”, is 
somewhat less successful, not so much from 
the performance as from the sound. The re 
cent Ansermet efiort on London was a 
smoother, more “romanticized” reading, in 
better keeping with this sometimes dullish 
score The London sound was one of their 
best jobs, which is very good indeed, 
this disc again suffers from a lack of bril 
liance and a bass lin I would 
like. Everything considered, the disc is worth 

price of admission for the wonderful job 
Sir Tommy does on the Dvorak “Variations.” 


whereas 


not as clean as 


BENNY GOODMAN AND 
CHESTRA 
Columbia CL534. 
$3.98. 


This disc is for enthusiast 


HIS OR. 


RIAA curve. Price 
with long mem 
ories, because some of the material goes “way 
back This is the Benny Goodman and the 
Goodman orchestra as I remémber it—the 
hard swingin’ outfit, with 
the bespectacled young man who made such 
wonderful sounds on his licorice stick. There 
ire some all-time Goodman favorites on this 
disc such as “Six Flats Unfurnished”, “Idaho” 
The Man I Love”, and a terrific “Jumpin’ 
it the Woodsicdk among others. The sound 
is obviously dated and obviously has been 
enhanced, with some 
trickery 


red hot hard drivin’ 


reverb and equalization 
On good wide range equipment the 
sound is quite listenable and is, I would say 
i pretty fair representation of what the great 
Goodman band sounded like in the old days 

a Goodman fan, this is a “must” 
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NEW SYLVANIA LAB 
YLVANIA Electric Products Ine. re- 


cently dedicated its new Waltham 
(Mass.) Laboratories which will be de- 
voted exclusively to highly advanced 
projects relating to guided missiles and 
aviation electronics. 

Among the test facilities available to 
the engineers at the labs is the environ- 
mental test chamber shown below. It will 
permit the testing of equipment at tem- 
peratures as low as 100 degrees below 
zero and as high as 350 degrees above. 
Conditions at altitudes as great as 100,- 
000 feet can be duplicated. 

The new labs are housed in a mod- 
ern, air-conditioned, 120,000 square foot 
building overlooking Route 128. —3O 
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MAKE MORE MONEY 
ON SERVICE! 


SION * RADIO « ELECTRONIC 


Learn to handle ANY 
job easier, better and 
lots FASTER this modern 
professional way! 


ONLY $12 FOR THE COMPLETE TRAINING You Save *12! 


Tuxse two big, fact-packed Ghiras 
books make it easy for you to beco 
all types of home 
service—at absolute minimum cost 

Ask the men who already have 
They'll tell you that 


toughest subj © easy to understand 
books it entirely new, com 
modern in every respect-—NOT a re-hash 
ld, outmoded Together, they form 
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Radio and Television . ” and you Tl ks 
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CIRCUITRY AND : ' f arya ye netently 

OPERATION ‘ Sold separately for $¢ 
By Ghirardi and Johnson sarting wit AM and { da vr PREE « 
669 pages, 417 heiptul " 

illustrations 
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_ PROFESSIONAL SERVICE METHODS 
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simplest 
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PRACTICE 
10 DAYS 


Radic and Television 


Receiver 
TROUBLESHOOTING 
AND REPAIR 
By Ghirardi and Johnson 
822 pages, 417 clear 
illustrations , RINEMART & COMPANY, tre 
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Musician Looks at Hi-Fi 


, ‘ Cor ued from page 
i wmarantiz Hy; Ah Vip satt/h (Continued | page 41) 


control preamplifier equalizer ' ’ 
ing or rehearsing could take place in 


the same hall 
Playback 


Listening to the results of a record- 
ing session frequently proves a bit dis 
appointing. The sound is often harsher 
and more edgy than the quality of 
sound perceived while playing. On oc- 
casion, an individual instrument or a 
certain passage clearly heard on stage 
seems to assume a different place with- 
in the over-all recorded balance. Cer- 
tainly the type of playback equipment 
used and the lack of the final editing 
and recording refinements at that mo- 
ment, play an important part. Since 
all musical and some technical improve- 
ments during a session are based on 
the playback, the more realism the 
playback can offer, the higher the de- 
gree of self-criticism which can be sup- 
plied by the player 


Home Reproduction 


After the recording has been opti- 
mized and edited, what can we finally 
expect to hear at home, on a fine hi-fi 
system? We must first of all take into 
consideration the following facts; the 
most sensitive aural response lies with- 
in the range of 500-8000 cps (frequen- 
cies above 15,000 cps being inaudible 
to most people.) There considerable 
variation in what people hear undet 


miarantiz « Cpe eee 


: | the same conditions, particularly re- 

{ {J : } | } shana NEW garding music, as well as some de- 

\ { J LEN y | s . | terioration in hearing with advancing 
| age 

E L E T i @ N ! Cc 4 AM/FM PLUG-IN TUNERS There are also distortions in the ear 

Radio-TV>: High Fidelity for your CAR or HOME | at low frequencies, and we must also 


allow for masking effects. Masking ef- 


fects occur whe one of two tones ofl 
ea FM BROADCAST TUNER different Sennen increased in 


yv \ 


” 


88 to 110 MC MUSIC 


volume and thereby renders the other 
tone inaudible Generally masking 


OTHER MODELS FOR comes about when frequencies are fair- 

> 110-170 MC ly close together (2-3 octaves). Fur- 

police and aircraft thermore generalization ire difficult 

to arrive at, because of the differences 

*30-50 MC in individual record pressings and list- 
police, fire, civil det ening-room acoustics 


AMATEUR BANDS SPECIAL | ,, 1" &ll the following listening tests 


these high fidelity components were 
2-6-10 METERS used by the courtesy of Custom Clas- 
sics, Cleveland, Ohio: Weathers pick- 
up arm; Rek-O-Kut T 12 turntable; 
McIntosh C8 preamplifier McIntosh 
Mc 30 amplifier: and two Bozak B305 
speakers and enclosures 
The listening room, 14 feet wide, 16 
| feet long, and 12 feet high, is fairly 
well damped, with carpeted floor. 64 
NOW! 2 METER square feet of the wall area is treated 
and VHF BANDS | with acoustical tile. The remainder of 
Model 293 the walls and ceiling is hard 
only $1395 low priced In comparing several of the leading 
VHF ANTENNAE AVAILABLE. ... fr. $7.00 labels it was observed that they could 


be distinguished by certain individual 
Write for literature » Territories open traits. None of them was entirely free 


from crackles and slight hissing noises 
fA sf geaee ie) ems iebitiaam § tven the factory-sealed records showed 
/) KAA ‘ ° occasional scratches. In listening for 
accurate reproduction of the various 
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sections of the orchestra and comparing 

them with live sound, the string sec- 

tions, especially violins, were the least 

natural. We discovered the speakers NOW ADD TAPE 
to be the most essential factor for eee 


improving or ruining the potential of a 


> eee to your hi-fi system! 


stimulating to some people, while oth- 
ers prefer the more mellow tone qual- 
ity and volume which one might hear 
in the first row or amidst the orchestra 
itself. The author’s preference would 
be an objective position such as the 
center of a hall or the dress circle 
Hi-fi addicts sometimes delight in such 
slogans as “sharp brasses, edgy strings, 
enormous percussion triumphs.” These 
impressions would often prove musi- 
cally incorrect when checked against 
the score, however effective these dis- 
tortions., 


Loudness 


In order to test the effect of loud- 
ness on reproduction we used the clari- 
net solo at the opening of the 3rd 
movement of Rachmaninoff's “Sym- 
phony No. 2” (Capitol). The test was 
made without loudness compensation 
The set was adjusted to correspond to 
a level which might be heard in the 
center of a concert hall. A reduction of 
10 db showed no considerable change 
in the orchestral balance. A reduction 
of 20 db, however, distorted the musical 
balance beyond reason. The increase of 
10 db above the original level caused 
considerable surface noise and the re- 
lation of the solo clarinet to its ac- 
companiment became unbalanced. 


Frequency Response 
In trying to test the effects of a flat D A y be) T R 8) M 
frequency response versus bass and 
treble boost, we had to favor the flat 


response, which offered greater musical 1s engineered lo g1ve highest 


clarity. Although more apparent “pres- ? 
ence” was achieved with the treble quality sound at lowest cosr 
boost, the resulting surface noise 
seemed to cancel any advantage 
gained. While bass boost was not as 
objectionable, the texture of the music 
was nevertheless obscured 

The author wishes to emphasize that 
these statements represent a personal 
reaction which, due to room acoustics 
and equipment variations, may cal! for 
individual modifications. 


Now you can enhance the enjoyable hours with your “Hi-Fi” system 
by completing it with the greatest form of musical reproduction—true 
high fidelity tape. And you can do it at a surprisingly low cost. 
The Daystrom CRESTWOOD 404 Tape Recorder alone, in its 
price class, provides full “Hi-Fi” response (30 to 15,000 cycles at 74% 
inch tape speed), smoothest tape movement, freedom from vibration, 
the absolute minimum of wow and flutter (less than 0.3% at 7% inch 
tape speed) and two speeds (744 and 3}4) for maximum versatility. 
Original sound quality is preserved by use of the finest components, 
Discs Versus Tape and playback characteristics are not limited by a built-in amplifier, 
Discussing such controversial mat- As a result, the full range of your “Hi-Fi” System is utilized. 
ters as the difference between tape and Listen to the Daystrom CRESTWOOD 404 at your dealer's today. 
discs or the importance of overtones, Compare and \et your ears tell you the difference! 
the musician is caught in a web of 


contradictory statements by the ex- Audiophile Net Prices 


perts. ‘The absence of stylus noises, | model 404 with stenderdcose . . $229.50 it DAYSTROM ELECTRIC CORP 

rumbles, changing of sides, and stor- | Model 4064 less case . . . . . $214.50 Dept. K~31 

age problems and the possibility of | Medel 402 (companion power amplifier and 753 Moin Street, Poughkeepsie, N. Y 
transferring discs to tape, all seem | extended range speaker) . . . $100.00 Please send me complete information 

to be attractive features serving the | (Prices slightly higher in Denver and west) on Daystrom CRESTWOOD Model 404 
cause of music well. The musician con- . 

tends that it is the overtone structure DAY ST R O M 7 one mer rr y= dF Lepanc Speaker 
which characterizes the instruments le of Ane te at ( RES rwor D deale , 
and supplies timbre and tone color. 

Tape suffers from some limitations in 

this regard. In comparing the frequen- 

cy range of the fundamentals with that DAVYSTROM ELECTRIC c< State 

of the entire spectrum, it is clear that | POUGHKEEPSi<£ 


ewe weewewewoeemoeeead 


N a 
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the overtones extend the range by two 
or more octaves 
suggested | Even though the complete overtone 
net price series remains inaudible, we prefer that 
reproduction of music which will offer 
us the same richness and timbre 
which we hear in a hall 


rat 


General Musical Remarks 


From a musician's point of view, the 
technical limitations are superseded 
by the restrictions hi-fi recording places 
on the performer by replacing human 
impulses with electrical ones. The 
audience is an essential participant in 

any performance which is generated by 

Quick way to read the color code on any | inspiration and life. The performer, if 
‘ceramic capacitor or resistor! he is to give his best or perhaps even 

j surpass himself, needs the attention 

Use this handy Centralab and approval of his audience. He 


senses keenly to what extent the au- 
Color Code Caiculator : 


dience is participating after playing 
: for only several minutes. The record- 
Match the colors on this calculator with the colors on any | ing session entirely eliminates these 
ceramic capacitor or resistor coded in accordance with JAN very vital aspects of making music 
or RETMA requirements, When you do, the information you're Furthermore we are deprived of the 
looking for shows up on the face of the calculator. There's visual enjoyment of a live performance 
temperature coefficient, capacity, and tolerance. rb ‘ ney vale : 
That's certainly easier and surer than relying on memory, and of what is generally called the 
isn’t it? And it’s faster than measuring by instrument | “concert atmosphere If these facts 
Get your Centralab Color Code Calculator from your would be realized and understood by 
Centralab distributor now. the many listeners whose entire mu- 
sical knowledge is based exclusively 
Se eS — BO, Re on listening to records, we would 
create standards and conditions most 
certainly of advantage to the recording 
industry. We would be wiser not to try 
to duplicate the concert hall despite 
the progress made, but to create our 
’ — ; individual standard of phonograph mu- 
WANT POWER & VERSATILITY? sic, which will supplement and enrich 

Need a Tube Tester? our general rnusical experience 


FOLLOW THE FOLLOW THE On a subject as diversified as hi-fi 


LEADER one could not expect absolute agree- 

LEADER... vs hadnad ment, either amongst musicians or 
Bui laymen. Furthermore the very exist- 

Buy ® ® ence of the musical artform depends 
w E/CO* wE/CO* on individual and sometimes contra- 
dictory reactions toward the same sub- 

| | | ject matter. It is a well known fact 

y Y Y » ©s5 that musicians rarely agree in judg- 


ing the merits of a musical interpreta- 
tion. An interpretation of the same 
TUBE TESTER #625 work even by the same musician will 
KIT $34.95 Wired $49.95 : differ from performance to perform- 
ance depending on the artist’s mood 
and physical well-being, acoustic con- 
®@ Tests latest ditions, audience response, and the 
600 mil | change and maturing of thought and 
A. Ad emotion. The listening requirements 
strin asine lie 
tubes. r CV & 13V BATTERY otha eay rage Megpee we Bagg 
ELIMINATOR & CHARGER +1050 | latter might be inclined to concentrate 


operates 6V and 12V auto radios for serv- more on the content and details of in- 
Maeve Servicomon buy EIOO TUBE TESTERS icing and sales demonstration. | terpretation, whereas the non-musician 
— in KIT and wired form —than any others charges 6V and 12V storage and Edison ey a - eS: 
rn _icough Govtbeten. wae? wouse Batteries. is often satisfied with the mere stimu- 
gives you t OST value at - operates mobile and marine receivers, : > 
EST cost. transmitters, boat lights, electric trains, lation of emotions 
projection and other equipment. . 
SPECIFICATIONS Conclusion 
6-Volt range: 0-86V ( to 20 Amp. : 
* 10 individual lever-type element switches 12-Volt vameet 0-16V tap to 10 read It would be difficult to deny the 
+ IMuminated anti-backlash rolichart kept up-to- variac-type transformer progress and accomplishments of the 


" ously variable voltage adjust " 
date by EICO’s Engineering Dept. reads volts and qmpues oy record industry. Although the musician 


* 414" meter, 3-color “Good-Bad” scale. oe. ee — on 4 realizes the need for further mechan- 

¢ Line-edjust control. Blank socket lor new tubes. fully poetested. / — ical improvements, there are some 

we jo oventnes Sule. en other aspects connected with hi-fi re 
In stock at local th hout the 


In stock af your Snead gebives. Write for free world. Write for free Catalog RB-| |. | cording which are most valuable to 
Catalog RT-1 Chew 9% tide o as Gun Cries Oh Cian on The Gav him. To name only a few, there is the 


84 Withers Street advantage of repeated hearings of com- 
| Brooklyn 11, N. Y. plex works, hi-fi productions of new 
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A DIVISION OF GLOBE-UNION INC. 
® D-910K BE. Keefe Avenue * Milwaukee 1, Wisconsin 
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* Test all conventional & TV tubes and pilot 
lights 


music, American or otherwise, under ‘€2 
the guidance or directly by the com- 


| SMLY AT | SAVE 50% ON 1 YEAR SUBSCRIPTION TO | 
geet  aaeediindinoa” Thatinen tien REX RADIO & TELEVISION NEWS (REG. $4). ONLY 
thentic recordings of world-famous Al $2 WITH EACH PURCHASE OF $20 OR MORE 


organs and ancient instruments, and 


recent electronic research into the RECORD CHANGER BARGAINS , ; 
field of musical creation. _ REGAL 


With the appearance of hi-fi LP, 
complete operas have been brought to ‘ - FM-AM 


Americans living thousands of miles 4 oa RECEIVER 
removed from the Metropolitan Opera 
House in New York. It has enabled . 
; mi-Fi 10 Tubes Cowers fall 
us to hear, for the first time, some of band. 10 watt Puch-pell cud 
the artists from behind the Iron Cur- pepgrete Gene O wants see 
tain and introduced some of Europe's speaker, $5 additional, Preamp $7.06 additional 


, WEBSTER Latest mode! m 87 
finest musicians and orchestra prior to shut-off, dual sapphire rtridy $ SPEAKER SALE 


their personal appearances over here See coe 5 speed, § 89 8° Co-axtal, 40-17,560 ope 

In the field of pop music hi-fi has — Kh aes Ces =r. 21 , 8: Co-axtal, 40-18.000 eps 
actually created new styles. Here the off. Reg. $40 2° Deluxe, ea. $1.19 Lots of 
engineer has taken over from the mu- VE VRIGMATIC-8 ‘apeed, | intormix, $]997 <; Detane, ea, BS-22 Late of 


| 
with titone cart, Reg. $54.5¢ - * Deluxe, ea. $1.79 Lots of 3 
sician by adding fancy sound flourishes 12° Deluxe RCA, ea. $4.98. Lots of 3 
3 : GARRARD—RC 80. Fine Briti#h im 
such as bird calls, the barking of a port automatic shut-off, 4 pole motor 95 SENSATIONAL GRANCO FM 
dog, and above all the echo chamber a oe S ee Bs 14? RECEIVERS and TUNERS 
Well known is the trick of a singer sing- FM RECEIVER—610: 6 tubes plus ree 
ing a duet with himself, which has as its COLLARO RC54—3 Speed . uilt-in antenna, RF. stage, hi-fi 


95 
‘ ogy Be A speaker. Complete in beautiful plastic 129 
counterpart in the classical recording ap Ser Gein” cole easton, babes $37%° cab 

-¢ . ar “ . mix. Complete with plug-in head FM TUNER——-T16GO: 5 tubes plus reeti 
literature in the Bach “Double Con- 95 | Be7,__° microvolt sensitivity oognenial 95 

r ” ‘ tens P eaponse & o cp. 

certo for Two Violins,” with Heifetz ert a ht $39 ae Wy 134 
playing both parts. Although many of HANGER BASES & BOARDS 
these effects are being overdone, we RECORD C RECORDING TAPE SPECIAL 


for the above changers Red oxide plastic base, 7° 1200 ft. reels. Na 


hear some interesting and sophisti- BASES. $3.69 MOUNTING BOARDS. $1.95 | tionally known, Professional qual. Higher per- 


eated orchestrations on popular re- 45 RPM SPINDLES TRIPLE PLAY CART Sormance $1.79 0 
cordings nowadays. By the use of the vem $2.69} TYPE GE RPX 050 sate te Ecco neato ee” 
oboe, the French horn, and even the oeaneee 28.09 | Reluctance, Triste Piaz, — 


WEBSTER ee” ais 630-9 30 TUBE 21” TO 27” CHASSIS 


harpsichord there has been somewhat COLLARO $3.79 | Needles 
of a reconciliation between the long- 90° CONVERSION KIT © Wigh gain cascode tuner © oe §]59% 


ares contre! © AGC contre! © 80 

aired ¢ » short-hairec usician. Mak our TV set 24°-27". Will con flection © No drift operation © Chan 

haired and the short-haired musician Make your TV set 24°-27°. | \ nyc 15% gS Al Ve ell 
All this, however, has shifted the 90° yoke, brackets o te Kv Hy power supply © Vaene with CA 
stores re « structiona onnecti rev 

responsibility for maintaining our cul- Cietere. VU cetanes ty~trustion - oy ~ ony one 


© sensitivity & av 
tural level as far as music is concerned 70 pCOMVERSION KIT $4397 TUBE MOUNTING BRACKETS—69.95 ~ tune 
from a few individuals to the record 


, blic. Th 10 WATT TV PUSH-PULL OUTPUT ADAPTER TV PICTURE PLASTIC 
. » “ J 2re . © 
yuying and listening publi ere isa For all TV sete using 6KO or 6V8. No 95 TV MASKS 
danger In accepting a musical per- wiring aoccasary ree tone. Higher 29.08 jece lucite Gold 
. ain output © 5.00 

formance by repeated listening to the : ~ - 6 jer. Outside orn 

same recording of it, or by mechanical DO IT YOURSELF KITS Bake *Siomiet osf 14.95 
P oti " , oo . Send for iitustrated brochure on ali types of kite Ne 1 Ve Gua 2 ° 17.96 

manipulations of one’s hi-fi set. If we such as: TV, Radio, Wi-Fi Tuners and leligicde bd or Guar 

are to have participating and dis- Tost Equipment EICO WIRED KITS 

criminating listeners, their judgment STANDARD COIL PENTODE Hab TUNER Coemtatadn exteah ai tite Oi eaten 

must be based on as much listening 21.25 Me IF Replacement for alm 165 Model 822 Signal Generator, Reg. $44.96 $19.06 


: any type of TV set. In single lots 4g ‘38. Model 221 Vacuum tube VT VM 
experience with actual live music as Knobs to match 68c. Lot 24.95 


Reg. $59.96 

possible. If the highs and lows are AMPLIFIER SPECIAL SPECIAL—-Both Unite Bought Together 39.96 
exaggerated or overemphasized the 10 Watt Custom Mode. Hi-Fi Push-pull TREMENDOUS SAVINGS 
sound is robbed of its natural musical Sve tenes. Fee SC to 39,008 eps $]995 ON MICROPHONES 


Separate bass & treble control Built 
Astatic—-2006. (Crystal Mike complete 


condensers 


quality. The hunt for the elimination in Preamp. Completely wired 
of rumbles, scratches, and rattles often TV RECEIVING TUBE with ewiteh, cable 1695 


eponee 50-10,000 « Hi impedance 


strips the music of its freshness and PRICE SMASHERS Reg. $1 
spirit. These technical alterations Nationally known make. Kee. 5 month guarentee Siectreveice Model VIA bi-directional 
diminish the high fidelity of music. If ara > | 24%2 evs owe put 64 db. scolion fer “bride 

“ a - < . 68Q esas sus 39¢ Each sds end recording Off-.on ewitch $4995 
hi-fi is not to become an end in itself, 69¢ Each | *,.. si.00 


its interdependence with live music, a E Slesteovetce Model 488A, Desh cand 

. am etn bin Tenge sass Sate Ghsk = loahy Coe owe or VIA mike. With purchase of VIA 

the composer, the critic, performer, and 49c Each 59c Each ) 

educator must be realized. Frequently 

the performance of a new cx sit 60 lind tor domsiow Was ene “Convert-A-Phone”—a New Electronic 
tage omer 3 pen epagee- Device that Lets You Talk, Listen and 

will be followed up with a recording of - 

, Confer Over the Telephone .. . 

it. Just as often the reverse is the THREE LENS . Hands Seen 

case, when a musician will perform a | TURRET : Ideal for order taking, conferences. ot: 

piece of music, which was initially MICROSCOPE . 


You aenewer, and the microphone picks up 
phe Precision o achro our vole “ ede | o yhon 
heard on records. The reactions of a matic color corrected and cal ry pour vores and Seeks % 30 tne teemnen 

; . , 4 Incoming sound is amplified by apeaker in 
reputable critic to a live performance “Convert-A-Phone Compact for desk 
y 1 

i ae . ‘ oe . — ~ +. lea use Beautiful walnut finished mahogany 
or a recording obv iously have an im- -y ‘ wood Automati« volume control and 
portant influence on the entire musical limiter, Twin amplifiers. 7 tubes 
scene. Particularly from an economic } w leas @iaseetion Comers, ONS OFS GEES one 5 

, : slides 81-05 rr additional separate loud speaker $ 

point of view this interrelation is of Reg. $249.50. 
utmost consequence Without this SEND FOR FREE CATALOG OW HI-FI amosrerane, Tywens SPEAHERS & TY & HIF! CABINET 


A larly 


e é . 2 > ry’s in- a vy t & querente we & re filed * of cortifies 
re alization, neither the industry 8 in ohana oe gtrons pert, Sastory oreo morons -. sa J & geese gree, ope Stee cocaine © 4 goriiiee 
terests, economic or otherwise, nor to change without notice 


further development and cultural prog- | AIREX RADIO CORP., 171 Washington St., W. Y.7 (CO 7-5218 


ress can be served -- 
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MAGAZINE TIE-IN 
V-M Corporation of Benton Harbor, 
Michigan has opened a new dealer mer- 
/ chandising campaign which includes a 


ee ae 


mailing to 4500 dealers announcing the 
«~ -. company’s “Pleasurama”’ selling theme 
~ The entire program, led by McCall’s 


magazine marketing concept with its 


for tonger tasting strength 
under all weather conditions 
specity 


WHEATLAND 
HETHDUUBE 


‘ ” be hot dip galvanized electric weld 
. a steel tubing for TV MASTS 
y WHEATLAND ; i 
PAL -GALVANITED SPNP TusiNG FOR TH Me family “togetherness” theme, will be 
popular peice! % ” keyed to increasing activity in dealers’ 
stores. At the point of sale each of the 


a company’s models will carry the Mc- 

WHEATLAND TUBE CO. BANKERS SECURITIES BUILOING « PHILADELPHIA FA Call’s “Use-Tested product tag to 
MILLE « WHEATLAND, PA. DELAIR, HA “ . 

perform a “sales-making’’ job. Con- 


sumer magazines will be used to full 


QAM Hip, advantage to increase dealer support 


my te ond ow 


Fide . 

é Companion units include new, sales- 

tested permanent display fixtures, and 

complete in-store promotions with 

4-color paper, silk, and die-cut 3-dimen- 

| sional hardboard pieces to carry the 

More Jobs Than We Can Fill “Pleasurama” theme to the shopper 

bs in radio. TV -clectronics are yuing TV and movie trailers, radio announce- 

. eguinn A commercial (not imateur) | 4 i 1 . t 

¥.C.C. license is your ticket to higher ments, and newspaper advertisements 

my and more interesting employment will supplement the other items in the 
We train you quickly then help you - aig 
fil the jo you want! campaign 

Complete information on the sales 

Learn By Mail or in Residence | program is available from the company 


Correspondence training conducted from or local V-M distributors 
Washington _ Day and evening 


resident classes held in Hollywood and 


Washington Write for starting dates TIE-IN FOR TEENAGERS 


Grantham Training Is Best A merchandising tie-up between 
We specialize in preparation for FCC Emerson Radio and Phonograph Cor- 
lheense examinations. Heginners get 2nd poration of 14th & Coles Streets, Jer- 
class license in 8 weeks, Ist class license 
in 4 additional weeks 


, FCC type tests are used with every lesson 


‘a A dramatically NA improvement and as final examinations. Constant prac 


tice with these FC C-type tests helps you 
for SOUND and BEAUTY... found prepare for the actual FCC examination 


, If you should fail the FCC examination 
only in MELLOTONE grille cloth! after finishing our course, we guarantee 
to give you additional training at NO 

MELLOTONE’S amazing ADDITIONAL COST—up to two years 


qualities make it the nation’s ee Rw al Pa Eh. gay of this 
No. ! Seran Grille Cloth... - 

offering the widest selection of aad | 

colors and designs to comple- 

ment your Hi-Fi, Radio, or T.V. - OP 


look for MELLOTONE Package Dept. 103-RX 
Display units ot your local dealer. 
G R A N T re A is sey City 2, New Jersey and the Arthur 


eas . Murray Dance Studios has resulted in 
ENDELL PLASTIC School of Electronics Emerson featuring in its new line the 
FABRICS CORP 


+ . . 


Write or Phene for Free Beoklet 


737. 1th St NW. OR 5910 Sunset Bivd “Arthur Murray Music Box,” a three- 
W 17th § t rk 
sd . Washington 6, 0. C Hollyweed 28, Calif speed portable designed for teenagers. 
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FT-243 NOVICE CRYSTALS New E-x-t-e-n-d-e-d Frequencies 


80 METER NOVICE 40 METER NOVICE DOUBLING eS Nie ae 7 25 
3701 «3709S 7173725733374 E-X-T-E-N-D-E-D TO 40 METERS | ‘et: of 10 7 


3702 «3710-3718 = 3726 «2037340 pag | 71S! ISHS? TIPS 718379 or more, eo : 

~ ! 1 7184 192 -7T.E.N.D.E. : 

3703 711 719 3727 3735 3743 — a a a + 7193 E-X-T-E-N-D-E-D indicate 2nd choice; substitutions 
ee ND TH TH ogg = i627170s7h7RThes Tina | 3576-882 BSR SN may be necessary. 

3705 «3713s 72 3729-3737 3745 | ozics §=o nigh), s7879S«7H87~—o798 | 3877 «3883: SRP (USNS MINIMUM ORDER $2.50 
3706 3714 3722 3730 3738 3746 7186 764 7172 7180 7188 71% 78 463584 «635900 8% NO C.0.0.'5 

3707 715 «=: 3723 3731 3739 «= s(«3747 7157 7165 «Oo 7173s«C7N WE 7189 197 579 «3585 «= 359) | 597 | include Se PER CRYSTAL FOR PoOST- 
3708 «3716S 3724S 3732s 3740S 3748 | 7158 O766SC774—Ss«C7HHD_=Ss719O~—s«7198 | 32580 «9586 «S920 eg «| ASE ANO INSURANCE. Crystal orders 


shipped fi ' “ a 
3749 7199 58) 3587 3593 3599 —— —A vet clase me same day 


MARINE FREQUENCIES ‘v*'ls'ic in Precis 1s" spect MISCELLANEOUS FREQUENCIES Save $$$ on 


‘ CRYSTAL 
$1.99 j $2.99 


pir ‘ i type of « tal when orde KC, A PACKAGES 
1% ‘ : ze08 
Each $2.99 Piease add Se per crystal to ne : se! 4.99 . . vues } 


neurance 5.08 ' 


- ' 
rete or ( n ea 


ry 
2126 2i82 2637 2670 2077 3003 


6.25 ‘ ioe NEV Q } 
aire 2206 2638 2738 3oai 


Your Choice of Frequencies! Same Day Shipment! Satisfaction Guaranteed! 


tn o of Le of 
SINGLE | ET_243 | 2» 99¢ |S". 79¢| 8% ".. 69¢| LATEST, MOST COMPLETE LISTING! gy: :.2-r zeta 
BAND— 110 7040 27745 ) 798" 1) 655 4780 ame Sws 
FT-241-A , reso 3010 700 4900 481 
Low Fre- | iiss 2005 2265 2435 2700 5025 S10 S840 
quency " 70 «2442.5 2710 ) 2 “as 6 
Crystals ’ 5 2275 2450 2 > 3 ) 6982 soe 
Oo 27m ri 4470 5a5o 
7. —. $852.5 
$860 
5 $473.5 
5 5875 
5880 
$a92 
5900 
Swe 
$907 4 67 ( 
$920 Zz ‘ ‘ 33 
SaEs S273 S473. 7100 128 | 738 
‘os hy , ) rome 6 Be, By 
? 606.6 7)0e 3 Jeon 3 } i e7oe 3 aK 
7eoa. 3 


TERMS; 2!) (tome eons 


eut notice 


€ CRYSTALS 
INCLUDE APPROR. Ge . for rosTaaEe o © 
dicate second choice trequencies wherever substitution may 
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Say You Saw It in RADIO & TELEVISION NEWS 


ivi a 1956 edition 
be ASTER = ‘ FULLY CATALOGS 
SETS YOU UP! TUBES — TRANSMITTERS 


TEST EQUIPMENT — COMMUNICATION 
here's what's in it for you... RECEIVERS — RESISTORS —COILS 
DOLLAR-WISE PURCHASING ANTENNAS — TRANSFORMERS 


Shop before you buy! Do it right at your 


own bench through the supermarket pages RECORDING & PA SYSTEMS 
of the industry-wide MASTER. Compare 


specs and prices first—then buy and save \ CAPACITORS — HARDWARE 
A GOLD MINE OF FACTS All the RELAYS — TOOLS, ETC 


latest info on new products—new models 
—changes in specs. You name it 

ai He | 1456 pages 
of the electronic parts industry $995 . OFFICIAL 
‘ 


and it’s in the MASTER catalog file 
@ 100,600 items @ Complete descrictions BUYING GUIDE 
@ Specifications—Prices @ 1),000 illus rom part 


trations @ 350 mirs. @ & x 11”, 6 ibs Gistrieutes ‘ . i OF THE 


INDUSTRY 
UNITED CATALOG PUBLISHERS, INC. ; \ us 
110 Latayette St., New Vork 13 4 
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Announcing the first 


BASIC 


books ever to be published 


on Synchros and Servos! 


Nein a 


“BASIC SYNCHROS AND 
SERVOMECHANISMS”" 


by Ven Valkenburgh, Nooger & Neville, Ine. 


A NEW 2-VOLUME “PICTURE BOOK" 
SERIES DERIVED FROM THE U.S. 
NAVY'S TRAINING PROGRAM! 


Bynehro and servomechaniome are vital elements in the 
sneeeseful performance of very many 
all branches 


devices employed by 
# industry and the Armed PForces They aim 
the gune on ships, planes in general 
are weed in many ways to produce and control rotary motion 
at « distance, with «a degree of seruracy and rapidity far 
superiog to that possitle manually 

Now. for the very first time, there will appear purely 
baste books which teach the fundamentals of synchro and 
complicated mathe 
be understand even by those without 


and ground artillery 


servomechaniome without recourse to 
matles Written to 
college educations, the 
in the functioning 
subject on @ 
one big. clear illustration 


se books furnieh « clear background 
of these eyetems. They deal with the 
haste every page has at least 
of the moet exciting and inform- 
ative to make understanding easier very page 
deale with one individual phase of the subject These new 
books (like the earlier series on Basic Blectricity and Baste 
Miectronicn deserihed below) are derived from the | “ 
Navy's Common-Core Training Program 
tried and tested 

Hustle 


step-by-step 


type) 


They have been 


Synehros and Servemechaniomse’’ consists of 2 
6" « 0", paper bound totaling 270 pages contain- 


ing more than 300 Illustrations 
2-VOL. SET only $5.50 


(LEARN BASIC ELECTRICITY AND \ 


BASIC ELECTRONICS THE EASY 
PICTURE BOOK WAY! 


\ashallsietiee sigieiiinenoeioe poe 


“BASIC ELECTRICITY" 
“BASIC ELECTRONICS” 


by Van Valkenburgh, Nooger & Neville, Inc. 


The fabulous Picture Kook training courses derived from 
the Navy's Basic Kleetricity-Bleetronics training program 
(ver 1,700 big clear pletures to guide you every step of 
the way! 25,000 Navy students have successfully mastered 
the fundamentals of these vital subjects in record time 

and now YOU can do the same Imagine 
plete idea on every page at least one big drawing 
ilhustrate and explain it 
end of every seetion to 


* com 
an thet 


same page to review pager at the 


highlight the subjects just covered 
There's never been an easier, better way to learn basic 
electricity and electronics! 


“BASIC ELECTRICITY” 5-vol. set 


-————ORDER TODAY!-———— 


Rider books are sold by electronics parts jobbers 
and book stores throughout the country. If YOUR 
desler doesn't have them, mali this coupon to us! 
JOHN F. RIDER PUBLISHER, INC. 
Dept. RN-11, 480 Cenol St., N.Y. 13, N.Y. 
Enctosed ts § Send me: 
C) Basic Synehros & Servomechaniams 2-vol. set $5.50 
C) Basie Electricity 5-vel, set $9.00 


() Baste Electronics S-vol. set $9.00 
Add state & city sales tax where applicadte. 
tn Canada, prices approximately 5% more. 

Name 


Address 


/ City & State 


eee eee eae ee 
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only $9.00 | 
“BASIC ELECTRONICS" 5-vol. set. only $9.00 


At no additional cost, purchasers oi 
the new phonograph, the Model 839, 
will receive an Arthur Murray “Let's 
Dance” book worth $1.25 and a $15.00 
certificate good for two dance lessons 
at any Murray studio 

As a part of the campaign, the com- 
pany has prepared and is furnishing to 
distributors promotion packages con- 
taining a_ three-color \lithographed 
counter display consisting of a combi- 
nation product wrapper and turntable 
dancers; three-color streamers for 
dealers’ stores; consumer postcards de- 
signed as direct mailers, store give- 
aways, or statement stuffers; adver- 
tising mats; and other promotional de- 


vices. * Pe 


FURNESS SELLS SERVICE 

Betty Furness is spearheading a pro- 
gram which will reach 93.8 per-cent of 
television set owners in 99 cities across 
the nation, urging them to rely on 
their service technicians for set repairs 
rather than tinkering with their sets 
themselves 

The message will be carried on the 
Westinghouse-sponsored “Studio One” 
series which is viewed by an estimated 
20,288,000 people weekly. Stressing the 
slogan “Don't do it yourself,”’ Miss Fur- 
ness will tell viewers to patronize the 
dealer who uses the company’s “Relia- 
tron” tubes 

At the dealer level, the campaign 
will be implemented by life-size store 
displays of Miss Furness holding a 


Westinghouse tube carton. Dealers will 
also be provided with booklets pointing 
out the hazards of amateur tinkering 
which they can hand out to their cus- 


tomers. 
. > o 


RECOTON MERCHANDISER 

Recoton Corporation, 52-35 Barnett 
Ave., Long Island City, New York has 
two display cards available to mer- 
chandise its 45 rpm record inserts and 
its #3D “Combo” card which carries 
an assortment of 3-speed phonograph 
needles. 

The insert display card carries 5 in- 
serts to a package with 24 packages to 
the card. The second display carries 
12 packs of the S0-cent osmium 
needles, 12 of the $1.00 super-osmium 
units, and 8 of the $1.50 nylon needles. 

Write the company for full details 
on these assortments. 

. . . 
“SERVICESPOOL” 

Alpha Wire Corp., 430 Broadway, 

New York 13, New York has packaged 


RADIO CONTROL YOUR NOEL ee 
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| “RADIOMODES 8OX 36 DEPT. RT BALNMORE & MARYLAND 


RADIO and TELEVISION ELECTRONICS 


im all Technical Phases 

New Classes (Day and 

Evening) Start Ist of 

x Dec., Mar., June, Sept. 

Free Pincement Service tor Graduates 

For Free Catalog write Dept. RN5S 

RCA INSTITUTES, INC. 

A Service of Radio Corporation of America 
350 WEST 4TH ST.. NEW YORK 14. WN. Y. 


JOIN THE 
RECORDED 
TAPE OF 
THE MONTH 
CLUB 

AND SAVE! 


Now ee 
ings 
through the 
Club. 
Every month the club selects a new 
recording as its tape of the month, 
and makes it available exclusively 
to club members. Each member 
receives a FREE 4” pre-view reel 
. and hears the selection before 
buying. Full tapes cost club mem- 
bers only $5.95. 
Membership dues are only $5.00 
for one year. Members get 12 pre- 
view tapes AND ARE UNDER 
NO OBLIGATION TO BUY 
MONTHLY SELECTIONS! 
Members receive a FREE BONUS 
tape... of their selection 
with every 4th tape of the month 
purchased! 


JOIN THE CLUB TODAY! 


Recorded Tape of the Month Club 
P. O. Box 195, Dept. RT-1 
Radio City Post Office, New York, N. Y. 


. the finest fidelity record- 
exclusively on tape 
Tape of The Month 


7 MAIL THIS COUPON NOW! 
_— TAPE OF MONTH CLUB DEPT. 

Box 195 
Regio City Post Office, New York, N. Y. 


RT-1 


|. 

3 

| Red 

| Please enroll me as a member. Enclosed 

| is my $5 dues for one year. I look for- 
ward to my 12 pre-views and under- 

| stand I am under no obligation to buy 

l monthly tapes. 

| Enclosed please find 50 cents. Send me 
the next pre-view. If I am satisfied I 

| will join the club for an additional 

| $4.50 for the next 11 months, with no 

| obligation to buy full monthly tapes 

I 
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ADORESS 


| erry 
N.Y.€ 
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STATE 


please add 3% » all remittances 


some of its most popular plastic tubing 
items in an attractive 2-color, self-serv- 
ice counter display 

The new “ServiceSpool” assortment 
standardizes and streamlines the mer- 
chandising and inventory of plastic 


: 
tubing. Convenient, handy, neat, it is 
made up of uniformly-priced spools 
covering 6 colors each of the 7 most 
popular sizes 

The assortment has been carefully 
planned to meet the most general mar- 
ket needs yet is highly flexible to ac- 
commodate individual requirements. 
The “Alphlex” tubing is UL approved 
and meets or exceeds the specifications 
of MIL-I-631B, ASTM-D876, and ASTM 


D922 epee 


INTERCOM DISPLAY 

Fanon Electric Company, 150-09 
South Road, Jamaica, New York has 
started distribution of a compact in- 
tercom display for dealers 

The unique point-of-purchase mer- 
chandiser is actually part of the inner 
protective material used in the firm's 
regular corrugated shipping carton 
Each of the “Fanfare” two-station in- 


tercom systems will be shipped in this 
special packing with the self-contained 
display. 
. > * 
FUSE DISPENSER 

Littelfuse, Inc., 1865 Miner Street, 
Des Plaines, Illinois has designed a 
new single-channel fuse dispenser 
which saves time and money for serv- 
ice technicians. The dispenser can be 
handily mounted by screws in single, 
double, or multiple channels right over 
their work benches 

In addition to answering the storage 
problem, the new dispensers facilitate 
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a data, schematics, ete. 
RECEIVERS 
Excellent 
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TRANSMITTERS 
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i SS Saal 7 tubes Like new. Only 


BEACON RECEIVER BC. 1206- c 


Gamptete a 5 tubes 


* ) Ohne rhuare 
Power Supply—24-26 Volts Aer 
Current—.75 Amperes 


BRAND NEW, with Tubes. ee eeee 


Less tuning 
Your Choice, either type 


~¥ ‘ 
. ‘goed on $15 95 
. 


Each 


papepares on _ ture it with « helt from your 
mortor o-? 
= whieh 

version of BO.975 yale are 1 > Vin 

at 350 ma. and 14.6 VD« at 25 A futy 
Two-bearing armature. __N 19 6s 


SPECIAL TELEVISION TRANSMITTER 


Fre quence 
and blanking « 


eon tis wer | 


Chines video ay ne 
transmits a modulated KF carrier 
stages, 2 ceeiliaters, 2 power amplifiers 

Like new, with tubes. Wt. 35 Ibe 


VHF TESTER TS- Sony 


‘ emplot te 
Penaiter y i™- ¥ 
Fauipment 
ciliator with eal 
t is 60-1200 ove 


L power ZAPi scope tube 
4 10 other tubes req. range: 160-240 
- Like New, Wt. 50 ibe : $42.50 


consists 


frejuet 


LOOK! PE-101-C DYNAMOTOR! 


externally dirty guerenteed = electrically 


MINIATURIZATION SPECIALS 
TWO-INCH CATHODE RAY T 
Solingen A 


indicator, ete in entginad cartes " 
Guaranteed ~ $2. 95 
ONE-INCH PANEL eevee 
Handsome, black calibration on 
quare. Mounts through iv 
aoccurecy! Brand new. Only 


ol MA 
face. 1%%* 
hole. 1% 


MODEL 95 
27-C TESTER 
MULTIMETER 


and DC volte 
“ 


WATT-HOUR METER 


pom = * brands 


v ratings 


" 
ars Td 
Oo AMPS. ONLY 


FM WOBULATOR CAPACITOR 


grequeney m —— ~~ unit with 
1 


for only 


ONE INCH PIPE “Sine SOL Enore VALVE 
wh resistant! + 24 VDC, 


trend new 

Selenium hectites ” VAC max. 1 
will handle 4 of above vaives 
New. Oniy . 
VERSATILE TRANSFORMER 

we identical secondaries 

100 ma. Series the second 

oe oF vorrerd them for 

Only 


K ver complete with 
Mn 20-E Rotstable Loop 


D ¥ 


19 tubes $i2, 5 


$6 66 


APH-4 INDICATOR. You get « SFI. o 
shielded, with the high-voltage divider netw oh 
intensity, horizontal and , 


ot 
IN60 Germanium <0 
average, 60 V ré ‘se 
aver ‘ee ) for $1.98 


12 VOLT DYNAMOTORS 
Lowe time ne see! Here ft te 
open 626 ¥ 225 MA. Good 
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Brand new with extra brushes 
Output y 
’ ba 4 


612 Vo @ IO A 12-34 VO 
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No pees te change dyn., 


y 
a0 VA 


TG-10 KEYER 
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clued ing 4ee tube 
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condition Price 
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VERSATILE COAXIAL RELAY 
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SOUND Poy 4 HEAD AND CHEST SETS 
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y. tut quern seed 
t operate $1.95, @ for $3.80 
SOUND POowE o Careyes OLY: Use for receiver 
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end guarante 
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Become an 


Major in Electronics or Power 
BS Degree in 36 months 
Prepare now for a career 
as an electrical engineer or 
engineering technician — and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
year ‘round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 


Enter Radio and Television 
~~ courses 12 to 18 months 


You can be a radio technician in 12 
months, In an additional 6-months you 
can become a radio-television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program 


These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering 
Twenty-one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses 

Courses also offered: radio-televi- 
sion service (12 mos.); electrical serv- 
ice (6 mos.); general preparatory 
(3 mos.) 


Terms—Jdanuary, April, duly, September 
Faculty of specialists, 50,000 former stu- 
dents annual enrolment from 48 
states, 23 foreign countries. Non-profit 
institution, 52nd year. Courses approved 
for veterans, Residence courses only 


MILWAUKEE 
SCHOOL OF ENGINEERING 


SSCS eee ee eee aanaas, | 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. #N-1155, 1025 N. Milwaukee Street 
Milwaukee |, Wheeensia 


| most manufacturers of high-fidelity 


Bend VFIREF tilustrated booklets 
C) Career in Electrical Bngineering, 
L) Career In Radio-Television, 


1 eam interested in 
(name of ox 


Name 
Address = 
Zane 
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If veteran, indicate date of discharge — 
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stock control and technicians can tell 
at a glance when any particular fuse 
size needs replenishing 

For full details on the dispensers and 


— nae 
we 1 i 


EASY TO fs | 


fuse stocks, consult 
jobber or write the company di- 


VERSATILE 


44ITTEL SF OSE 


accompanying 
your 
rect. 
* a > 
Hi-Fi INSTITUTE EMBLEM 
The Institute of High Fidelity Manu- 
facturers, an organization whose mem- 
bership list includes some of the fore- 


‘“-MEMBER: 


INSTITUTE OF 


components, has recently adopted an 
identifying emblem which was de- 
signed for the organization by Avery 
Fisher of Fisher Radio Corp 

The emblem, which pictures a lyre, 
will used on all official literature. 
It will also be made available to mem- 
bers of the Institute for use in adver- 
tising and promotion 

For further information regarding 
the Institute and its activities, write 
Institute of High Fidelity Manufactur- 
ers, 25 Broad Street, New York 4, N. Y. 

> > * 


RESISTOR ASSORTMENTS 
Sprague Products Company, 51 Mar- 
shall Street, North Adams, Massachu- 
has four kits available which 
carry popular values of its new axial- 

lead “Blue Jacket” resistor line 
The of four separate 
card-mounted kits, one a sampler, and 
three assortments, each available indi- 
vidually, Sampler RK-1 includes ten 
popular radio-TV values from the 3, 5, 
and 10 watt lines. RK2 has fifteen of 
the most popular 3-watt values while 
assortment RK-3 has fifteen 15-watt 
units and RK-4 has fifteen of the 10- 


watt values. —0- | 


be 


setts 


set consists 


World's Largest Manufacturer 
of Custom Built Television 


MATTISON 


SILVER ROCKET 630 CHASSIS 
with TUNEABLE 
BUILT-IN BOOSTER 


Better OX Reception 

increases signal strength up to 10 times! 
32 Tubes 

Features Synchromatic Tuning, select 
your channel... SOUND IS AUTOMATIC! 


* AND NOW... A NEW * 
COMPLETE LINE OF 


CABINETS 


All Cabinets “Meade In Mattison's 
Own Cabinet Factory! 


The superb LIDO. one 
signs made to please 
tomers Blend perfectly 

. traditional or modern 


DEALERS! SERVICE DEALERS! 
Become the important’ dealer in your area for 
the FINEST CUSTOM-BUILT LINE OF TV RE 
CEIVERS and TY CABINETS. There are BIG 
PROFITS in it for you! FREE! Write for Matti 
son's merchandising portfolio explaining the 
UNASSEMBLED PLAN" and ''$/ 000,000 FLOOR 
PLAN.” 


de . 


“arris’’ 
Manufactured with integrity 


ir cus 
etting 


When you buy from 
Mattison you need 
only one source of 
supply! You can buy 
a Mattison Chassis, a 
Mattison Cabinet or 
a complete Mattison 
TV set! 


Mattison Television& Radio Corp. 
10 West 181st St., Dept. RN, N. ¥. 53, N. Y. 


it want Meters, get in touch with INSTRU. 
MENT SERVICE. Standard or Special Meters 
—New—Surpius—any quantity. For Electronic, 
Military, Aircraft, Hams. INSTRUMENT SERV. 
ICE also repairs, rescales. and recatibrates all 
kinds of meters. Phone, write. or wire INSTRU. 
MENT SERVICE. CAA No. 4264 Lid 


INSTRUMENT SERVICE 


455 6. 67th., Arverne, N.Y. NEPTUNE 4-6594 


RADIO & TELEVISION NEWS 


A New Audio Control 


(Continued from page 45) 


voltage is reduced for each channel 
added. This increases the gain of the 
two tubes to offset the mixing loss. No 
degradation of quality occurs as chan- 
nels are mixed in. When a channel is 
out of the circuit, it is grounded to pre- 
vent crosstalk 

The signal is taken from the cathode 
of the second tube in the first common 
pair to give a low-impedance drive for 
the following loudness control and tone 
control circuits. This is another im- 
portant factor in the remarkable sig- 
nal-to-noise characteristic of the unit: 
the low impedance keeps down stray 
hum pickup and noise in the equaliza- 
tion and switching circuits that follow 
these controls 

The loudness control can be switched 
in or out from the front panel and is 
connected to the first section of a dual 
master volume control. At low settings 
of the master volume control, with the 
loudness circuit switched in, there is 
maximum accentuation of the bass and 
treble ends of the spectrum, to match 
the low-volume Fletcher-Munson curve. 
At high settings of the master volume 
control, the accentuation is lessened, as 
shown on the curves of Fig. 3. Thus 
the amount of loudness compensation 
at any given loudness can be adjusted 
to personal taste and to the acoustic 
character of the room by the relative 
settings of the mixer level controls and 
the master volume control. To increase 
the compensation at any given loud- 
ness, it is only necessary to set the 
master control down and the mixer 
control up or vice versa 

The tone control circuit is essentially 
the Baxendall circuit, with modifica- 
tions to reduce the noise level. This is 
also a selective-feedback equalization 
circuit, with the feedback taken from 
the plate to grid of tube Vas, which 
functions purely as a tone control tube 

there is basically no gain in the 
stage 

The tone control curves are shown 
on the chart of Fig. 4: they are of 
the variable-crossover, constant-slope 
variety, with a maximum boost or cut 
of 15 decibels at both the bass and 
treble ends of the spectrum. The tone 
control knobs have marker dots which 
show instantly where the “flat” set- 
ting is 

The use of pairs of triodes with ap- 
preciable negative feedback around 
each pair gives the unit as a whole 
extremely high stability, with freedom 
from variation in performance because 
of normal aging of tubes or other com- 
ponents, or normal shifts in supply 
voltage 

The four feedback loops in the unit 
also aid in producing the truly vanish- 
ing level of the distortion and noise. 
Harmonic distortion is 0.05% (five- 
hundredths of one per-cent) at an out- 
put of five volts, more than enough 
to drive most power amplifiers to full 
output Intermodulation distortion is 
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ARE TOPS FOR 
CHRISTMAS 


To give or receive, here are twe practical 
gifts thet will bring yeeor-‘reund pleasure 
to any serviceman, homecrefter, hebbyist, 
experimenter or hi-fi fon. 


COMPLETE SOLDERING SET 


includes everything you need— Weller Sold- 
ering Gun, over 100 watts; famous Kester 
Solder; Wire Brush for cleaning connec: 
tions; and Soldering Aid for twisting 

wire and opening old joints... 

all in a sturdy cardboard case. 


WELLER POWER SANDER 


and polisher with power and performance 
that exceeds any sander in its price class. 
More than twice the sanding area of com- 


parable tools—25 square inches 
—finishes jobs foster. 


Straight-line action sands 
with the grain, giving 
satin-smooth finishes with 
no bucking. Goes all the 
way into corners and 
underlow places. Prac- 
tically impossible 

to stall. 


of? 


RADIO. 


errs) ARE VALUABLE! 


Now you can keep a year's copies of RADIO & 
TELEVISION NEWS in «@ rich-looking leatherett 
file that makes it casy to locate any issue for ready 
reference 
Specially designed for RADIO & TELEVISION 
EWS, thie handy file with ite distinctive, wash 
able blue Kivaer cover and 16-carat gold leaf lettering 
not only looks good but keeps every issue neat 
clean and orderly 
So don't risk tearing and soiling your copies of RA 
DIO & TELEVISION NEWS. always aready source 
of valuable information. Order several of these RA 
DIO & TELEVISION NEWS volume files today 
They are $2.50 each, postpaid 3 for $7.00, oF 6 for 
$13.00. Satisfaction guaranteed, of your money beck 
Order direct from 


JESSE JONES BOX CORP., dérT. an 
Box 5120 


Keep them neat...cliean... - 4 
ready for instant reference! ‘Geektnes 1083) 
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GUARANTEED BARGAINS 


H. ¥. PLATE TRANSFORMER 
4700 Velts CT @& 380 ie Pri. £468 V GO ey 
Rh Arthreterd iE 


H. D. FILTER CHOKE 
on Me, 10 KY aay vig case $4.95 


H. ¥. POWER SUPPLY KIT 


Tranetermer and TWO chokes as described $32 95 
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Rear view of the 80-C “Master Audio Control.” Shielding is used extensively. 


unmeasurable at the same 5 volts out- 


put. At 10 volts, IM distortion is 0.2%, 
and at 15 volts it is 0.65‘ 
level, including hum and 
all other sources of noise such as tube 
than 85 decibels below 
the signal at 2 volts output, on the 
high level channels On the phono 
channels, the noise is 72 db below a 
10-millivolt input signal 
and have, in effect 
signed out” of this unit 
The two output circuits, one for feed- 
ing a tape recorder and the other for 
the main power amplifier connection, 
are both from cathode followers, allow- 
ing the use of long cables without loss 
of signal quality. The tape recorder 
output follows the first pair of direct- 


The noise 


hiss, is better 


Distortion 


noise been “‘de- 


coupled triodes, so any of the input 
channels can be mixed to feed it, with 
a total gain from high-level signa) in- 
put to tape recorder output jack of 3 
decibels 

The main cathode 
has an exclusive 


follower 
circuit which con- 
tributes to the low noise level of the 
unit The second half of the master 
volume control is connected in parallel 
with the cathode 
that is, the 
across the 


output 


follower load resistor, 
volume control is right 
output cable 

This placement of the volume control 
has been avoided in the past, because 
(1) a low-resistance control in this 
position upsets the performance of the 
cathode-follower tube, producing high 
distortion; (2) a high resistance con- 


Underchassis view. Terminal strip construction makes servicing very simple. 
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trol does not bother the tube, but 
produces a high impedance for the 
output cable to “look back” at, when- 
ever the control slider is in the mid- 
range of the resistance. This makes the 
cable susceptible to hum and noise 
pickup, and produces loss of high-fre- 
quency response in the cable capacity 

In the present unit, the control has 
a comparatively high resistance, but 
negative feedback is taken from a tap 
on the control back over the two final 
stages. This lowers the output im- 
pedance for all settings of the control, 
so that cable noise and loss effects are 
practically eliminated. 

It allows the control to be put at 
the output of the unit, with the ad- 
vantage that the signal-to-noise ratio 
is not impaired as the control is turned 
down. If the control were ahead of 
one or more stages, the noise produced 
in those stages would not be reduced 
as the signal is reduced by the control 
With the control across the output 
signal and noise are reduced in the 
same proportion, as the control is 
turned. The maximum gain from all 
high level inputs to this output is 21 
db 

The power supply has two separate 
rectifier circuits, one for the plate 
voltage and one for the direct current 
which is used on the heaters of all 
tubes. The plate supply is a full-wave 
circuit using two selenium rectifiers 
and a resistance-capa- 
citance filter, which practically elimi- 
nates plate-supply ripple. The direct 
current for the tube 


four-section 


heaters comes 
from a selenium bridge rectifier and 
two-section filter and is another es- 
sential factor in the extremely low 
noise level of the unit 

A separate winding on the power 
transformer supplies all indicator and 
pilot lights. The specially-designed 
transformer is completely potted and 
magnetically shielded with a very low 
temperature rise which means long life 
for the various small parts in the unit 

Terminal board construction keeps 
the small parts below the chassis firm- 
ly in place. All tubes and associated 
parts are on a separate rubber-mounted 
subchassis to reduce microphonic ef- 
fects. The unit is completely shielded, 
with a metal bottom plate 

Arrangement of the controls on the 
front panel has been carefully de- 
signed for maximum convenience and 
quick identification. By putting a large 
knob for the master volume control 
in a visually-emphasized sub-panel, at 
the left end, and the tone controls in 
similar prominence at the other end, it 
is possible for those members of a 
family who have no interest in the 
more complex functions to adjust the 
unit, undisturbed by “all that stuff in 
the middle.” 

The symmetry of the arrangement, 
the outward slope and the brushed- 
brass finish of the panel, present a 
modern, clean-cut appearance 

It can be seen from the foregoing 
that the new Fisher 80-C represents a 
complete and extremely flexible audio 
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Packaged for your convenience | 


Save time—do away with the 
cluttered mess of tangled wire 
leads. Use Sangamo Mica Capac- 
itors, now mounted on space- 


saving cards. 


These high quality mica capac- 
itors are the finest available any- 
where—at any price. They are 
fabricated with carefully selected 
premium grade imported mica 


and are molded in Humidite for 


unequalled moisture resistance 
You can depend on these wire 
leads for completely trouble-free 
TV replacements, 

Each card of five capacitors has 
capacity rating and wvdc clearly 
marked. Each card shows the new 
RTMA Standards and the new 
MIL-C-5-A color code. 


Stock up now—see your Sangamo 


distributor, or write us 


High quality wire lead micas for trouble-free TV replacements 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


S THE present year swings along to- 

ward its close, a quick glance over 
the records of the months that have 
slipped by reveal some very significant 
trends in the established service indus- 
try 

The first is the extremely high mor- 
tality rate among one-man shops. In 
appraising the effect of the economic 
pressures that have been forcing small 
operators in all types of activity out of 
business, it is necessary to define what 
is normally called a one-man service 
shop. This is the type of shop that was 
most common in pre-television days in 
which a_ single individual handled 
everything in connection with the busi- 
ness. Since more than eighty per-cent 
of the radio service jobs were brought 
to service shops, it was possible for a 
technically competent, promotion-mind- 
ed individual to make a fairly good 
living out of a radio service business. 

Television reversed the flow of busi- 
ness. Where eighty per-cent of the ra- 
dio service jobs were brought to shops 
by the set owners, more than eighty 
per-cent of television service is com- 
pleted in the customers’ homes. This 
one factor alone added considerably to 
the expense burden of service busi- 
Regardless of whether he oper- 
ates out of his home or a business loca- 
tion, the individual who attempts to 
run a service business entirely by him- 
self must carry an overhead burden 
that is beyond the productive capacity 
of the average man. Hence the high 
mortality rate in this type of business 

Many TV service businesses are suc- 
cessfully operated by man and wife 
teams. These are classified as two-man 
shops since the wife is able to relieve 
the technician of all of the time-con- 
suming details that are involved in the 
operation of any type of service busi- 
ness. There are many very successful 
businesses of this type in operation. 
But they are distinctly highly indi- 
vidualistic enterprises in which the in- 
come stops when the couple takes 
vacation or the technician is laid up by 
sickness 

When en electronic service business 
reaches the point where its average 
volume will support the full-time ef- 
forts of three men, it acquires a basis 
of stability. The fact that the business 
is able to maintain the average annual 
gross volume of forty to fifty thousand 


ness 


dollars that is necessary to support an 
organization of three men, indicates 
that its owner has created a successful 
operational and sales promotion pat- 
tern. If the area is comparatively free 
from service sharpies and sun-downers, 
the business will grow steadily with a 
more or less stable income 

However, tne incursion of 
promotions based upon price, especially 
low charges for home service calls, will 
seriously disturb the activities of the 
established businesses from the dual 
standpoint of customer relations and 
service volume. The unfavorable pub- 
licity that independent service has got- 
ten from time to time leaves it vulner- 
able to set owner suspicion whenever 
extensive service price advertising in- 
vades an area. Fast-buck service pro- 
moters usually reap a harvest when 
they invade a new area at the expense 
of the competent, established service 
businesses. They can get a lot of serv- 
ice businesses into trouble before the 
shady character of their operations is 
revealed. 

The experience of having to compete 
with unethical operators has 
served to jar service operators out of 
their complacency and made them re- 
alize that the operation of an electronic 
service business is no longer healthy 
for the rugged individualist. It has 
served to make the owners of legiti- 
mate service realize that 
their only protection is to cooperate 
with their fellow businessmen 
to fight the activities of the gyps and 
the incompetents 

From coast to coast and border to 
border, new associations of service 
business operators are being formed. 
There is a growing realization that the 
stabilization of electronic service as a 
business rests squarely on the shoul- 
ders of the men who now operate legiti- 
mate, ethical shops. It is becoming 
widely recognized that industry coop- 
eration and assistance will be given 
only if the service industry itself 
shows a willingness to pay the costs 
of the programs that are necessary to 
establish the identity and qualifications 
of the legitimate, established service 
shops. 


service 


service 


businesses 


service 


Association Promotion ‘ 
The fact that so many new associa- 
tions are being formed indicates the 
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growing in 
the 
electronic 


rest in doing some- 
prob that 
service activity 


beset 
How- 
eve! far too many issociations are 
formed with the idea that the fact of 
the existence of the organization will, 
in some way or another, take care of 
the problems. No tangible, definitive 
ated by the offi- 
continued interest of the 


thir about 
the 


ems 


I grams are inaugul 
cers to insure 
members 

When a man 
expects to see something happen 
fortunately, most men usually 
to benefit from some immediate 
their 
the of as- 
membership are largely in- 
interest lags if the officers fail 
to provide a dynamic program of regu- 
lar meetings 

rhe 


ciations 


joins an association he 
Un- 
expect 
tangi- 
from association 
Since 


ble returns 
membership benefits 
sociation 
tangible 


basic weakness of service asso- 
is that the officers 
ibilities that 
trained to handle 


are seldom adequate 


assume re- 
not 


The dues structures 


spon they usually are 
to pay for experi- 
enced help to carry out the details of 
the organization's programs, with the 
result they are handled as part-time ac- 
tivities of officers who are 
for time in 


nesses 


hard-pressed 
managing their own busi- 
Every service association should pur- 
book re- 
cently published to furnish a copy to 
each of its The name of the 
book is “How to Organize and Operate 
a Small Association 
pared by C. D. “Jack 
ing director of the 
Dealers Association 
gold mine of information for 
tion officials. The address of KADA is 
815 Central Building, Wichita, Kansas 
The second significant trend that has 
moving forward with quickened 
speed this year, is the broadening in- 
terest in national unity—a joining of 
the forces of the several national, state 
and unaffiliated associations to 
work together on service problems that 
best be handled on a 


chase enough copies of a new 


officers 


ind it was pre- 
Hughes 
Kansas Appliance 
This book is a 


manag- 


AaSSOCIlA- 


been 


local 


could 
level 

Early in August a 
in Pittsburgh, Pennsylvania 
the possibility of achieving national 
unity for industry. It 
attended by representat 
the 
iated association 
ly met 
in the 

The first question that was explored 
had to do with 


sociation sho 


national 


held 


to « xplore 


meeting was 


the service was 
most of 
unaffil- 
bold- 


stood 


es of 
national groups and many 
The 
all of the issues 
way of 


delegates 
that have 
national cooperation 
whether a national as- 
ild represent shop owners, 
technicians, or both. The discussion 
revealed the universally-held opinion 
that to be effective. a national 
organization should represent all of the 
elements of service which would in- 
clude both shop owners and tech- 
When brought to a vote. it 
decided that the de- 
national org should 
both and tech- 


service 


nicians 
was unanimously 
sirable inization 
represent shop owne! 
nicians 

The second question discussed at the 
exploratory meeting was that of select- 
ing a name for the group which would 
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What Does This 
Super-Smoothness 


Mean To You? 
1 GREATLY REDUCED HEAD WEAR: - 


- 
The mirror smooth FERRO-SHEEN surface virtually eliminates 
disastrous head weor cavsed by the obrasive 


ordinary topes 

2 NO SHEDDING OF OXIDE: 

Unlike ordinary tapes which shed oxide particles that gum up 
the heads, the FERRO-SHEEN process anchors the oxide to 
the base so that it cannot come off ond deposit itself on 
the heod 


3 FLATTER FREQUENCY RESPONSE: 

THE SUPER-SMOOTH SURFACE OF FERRO-SHEEN tape makes 
better contact with the recording head, resulting in fatter 
frequency response. 

4 REDUCED ‘PRINT-THROUGH’ 

*Print-Through’ is virtually eliminated, even at excessive input 
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surface of 
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hold future meetings in the hope of 
achieving national unity. The delegates 
voted to adopt the name of “Electronic 
Service Counci) for National Unity.” 

No attempt was made to recommend 
the mechanics of organization for a 
unified national association. Most dele- 
gates felt that it would be presump- 
tious of the delegates to the Pittsburgh 
meeting to attempt to decide on the 
organizational mechanics without full 
representation from all interested as- 
sociations. The delegates selected In- 
dianapolis, Indiana, as the place at 
which the next unity meeting would 
be held on October 9. A report on this 
meeting will be given in a future issue. 
Gordon Vrooman, secretary of the Em- 
pire State Federation of Electronic 
Technician Associations, was elected 
secretary pro tem of the unity planning 
committee. He was given the respon- 
sibility of contacting every association 
on record to invite them to send repre- 
sentatives to the first meeting of the 
Electronic Service Council for National 
Unity at Indianapolis. 


NATESA Convention 

Delegates from the various affiliates 
of the National Alliance of Television 
and Electronic Service Associations 
met in their annual convention at the 
Morrison Hotel in Chicago recently. 
During the three-day conclave, the 


| delegates and visitors attended a five- 


session technical seminar and a series 
of meetings cealing with the business 
phases of the operation of an electronic 
service business 

The technical meetings included: 
“Printed Circuitry and Service," by W. 
W. Cook of the RCA Service Company; 
“Automation and How it Affects the 
Service Industry,” by Frank Hadrick 
of the Admiral Corporation; ‘Transis- 
tors and Service,” by Ken Kleidon of 
the Raytheon Manufacturing Com- 
pany; “The RCA Music Synthesizer,” 
by W. W. Cook; and “Color TV Serv- 
ice,” by Al Saunders, NATESA Edu- 
cational Director and Director of the 
Saunders Radio & Electronic School 
of Boston, Mass. 

The business sessions were conducted 
by the Television Technicians Lecture 
Bureau. The Bureau's managing di- 
rector explained the TTLB “Spee D. 
Servus” plan, a national public rela- 
tions and business building program for 
ethical service shops. Hal Chase, presi- 
dent of the Chase Television Service 
Co., of Detroit, described the new 
TTLB service control system for elec- 
tronic service businesses. The heart of 
this system is a newly designed work 
order form that will soon be available 
from the Bureau. Samples of this form 
may be obtained by sending a three 
cent stamp to TTLB Special Services 
Dept., P. O. Box 1321, Indianapolis, 
Indiana, and requesting a sample of 
the TTLB Work Order Form 

Delegates from 38 NATESA affiliates, 
meeting in official adopted a 
plan to change the organizational pat- 
tern by creating new districts. With 
the addition of governors for the new 
districts, state chairmen, and a new 


session, 
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advisory council, it was hoped the C77 nade -tttd 1 
organizational structure would reach 
y | 


right down to town level 


The delegates also adopted a plan thate QVEL iw ou? L 


to standardize the name used by all 


affiliates which are to be known as ’ ! 
the Television Electronic Service As- « Z 
sociations of the cities in which they 

are located Reports were heard on ~~. — ie ee sass ae a ee es Se aes J 


u.h.f., “pay-as-you-see” television, train- 


ing and technician accreditation Bob Henry, / 
NATESA voted to adopt the require- a AHA only 10% down: 


ments of the RETMA accreditation 
program as part of its occupational 
tandards and moved to create accredi- Ted Henry 


: © 
tation bodies in each of its affiliated a icra te rs | 
cities 


Elected to office for the coming year 
were Frank J. Moch, president; Robert 
Hester, secretary general; Bertram 
Lewis, treasurer; Harold Eskin, east- 
ern vice-president; Russ Harmon, east 
central vice-president; Vincent Lutz, 
west central vice-president; Jim Fail- 
ing, western vice-president; P. P. Pratt, 
eastern secretary; L. C. Stallcup, east 
central secretary; Joe Driscoll, west - : Easy Terms 
central secretary; and Albert C. W. 
Saunders, educational director. 


, Fast Deliver 
TEA. Annual Clinic For top performance with extra pull y 


; } hird , th power ond ability to tune in stations. 

for the third year in a row, re 

Texas Electronic Association presented $29.50 Down 

20 monthly payments of $14.65 
$295.00 Cash Price 


Personal Service 
a highly successful Radio and Televi- 
sion Service Clinic and Electronics 
Fair. This professionally-handled event A few items in stock for immediate shipment are: 
is rotated annually between the four 20 Monthly CASH 
major Texas cities: Fort Worth, Dal- Model Cash Down Payments PRICE 
‘ *. P T $38D 5.00 2.47 $ 49.95 
las San Antonio, and Houston rhis S53A 9.00 443 89 95 Complete Stocks 
year’s event was hosted by the San $85 12.00 5.94 119.95 
Antonio Radio and Television Associa- Snee hed —- 549.98 
SX96 25.00 12.37 249.95 Setistecti entine 
tion whose president, A. R. “Al” Nie- SX62A 35.00 17.32 349 95 atistaction gh 
' 
haus, managed the affair in the capac- SOSS epoetaas Ly Act coy Sem sdeow 


“ : HT30 49 50 24 50 495.00 Henry. And Henry has the 
ity of Clinic Chairman HT3) 39.50 19.55 395.00 


T.E.A. is a state-wide organization 594-595 6.00 2.97 39.95 ee 
of local service associations which was os : 
started originally by the associations Write, wire, phone or visit either store today. 
in the State’s four major cities. Three 
additional affiliates were added during 
the San Antonio meeting and service 
operators from several other Texas 
cities requested State organization as- 
sistance in establishing associations in 
their areas 

The pattern of the T.E.A. annual 
clinic starts with a banquet on Friday 
night, a series of talks on business and 
technical phases of the service indus- 
try starting with a breakfast meeting 
on Saturday morning, and closes with 


a highly popular pane! discussion ses- GROUND ! 


sion on Sunday morning 


After welcoming addresses by the NO PARTS 
Mayor rs RODS 


of San Antonio, the Attorney 

General of the State of Texas, and by TO LOSE 
Forrest Baker, president of the Texas 
Electronics Association, those who at- Copper Piated, Complete with Clamp! ee eee 
tended the Friday evening banquet eames O00-enem 
heard a stirring keynote address on It's easy to make positive, permanent antenna bied, con't dip 
the “Power of the Serviceman,” de- grounds with Premax Ground Rods. Chisel off. Holds No 
livered by Charles Golenpaul, vice- pointed, hard-drawn steel drives fast. Pure copper 4 to 14 solid 
president of the Aerovox Corporation electroplating resists rust, insures perfect electrical or strand con 
of New Bedford, Mass. Guctes 

The Saturday sessions featured talks 

n “Business Management” by Paul H. Ask your jobber for Premax Ground Rods, or write 
Wendel, editor and publisher of “Serv- 
ice Management Magazine”; “Selling PREMAX PRODUCTS 
Service Through Accessories” by Ray 
Nugent, general sales manager of the 
November, 1955 


Low Prices 


a o> omy 2 Eee 


contact. 4 to 8 foot lengths 


vis N CHISHOLM-RYOER CO. INC 56027 HIGHLAND 


CHRISTMAS 
GIFT 
PROBLEM? 


RADIO. 
TELEVISION 


naws 


For Your Friends 
Who Are “Going Places’ 
In Electronics ... 


Give RADIO & TELEVISION NEWS 
this year, and you give the world's 
leading and most valuable electronics 
magazine, : 

It’s the ideal Christmas gift—easy 
to order inexpensive sure of 
warm appreciation every month the year 
‘round by all interested in the wonderful 
world of electronics. 

rach features all that’s new in 
every exciting phase of electronics 
television (both black-and-white and 
color), radio, Hi-Fi, tape recording, 
shortwave, radar, medical and indus- 
trial electronica—PLUS an array of 
fascinating construction articles 


SPECIAL GIFT RATES 
First 1-Year Gift Subscription. 
Second 1-Year Gift Subscrip- 

. $3.00 
Each additional 1-Year Gift. .$2.00 


An attractive gift card will be mailed 
to your friends announcing your gift in 
time for Christmas. 


issue 


. $4.00 


Fill in and mail the convenient postpaid order 
envelope facing this page for your own or gift 
subscription. List additional gift orders en on 
extra sheet of paper. 


(Your own new or renewal subscription 
may be ineluded.) 


RADIO. 
TELEVISION 


NEws 


366 Madison Ave., New York 17, N. Y. 
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Philco Accessory Department; “Simpli- 
fied Service Business Control” by Har- 
old Chase, president of the Chase Televi- 
sion Service of Detroit, Michigan; “Au- 
tomation” by Frank Hedrick, field en- 
gineer for the Admiral Corporation; 
“Transistors in 1955” by Dr. Willis A 
Adcock, director of materials and 
search for Texas Instruments of Dallas, 
Texas; the “RETMA Vocational Train- 
ing Program” by Al service 
coordinator for the manufacturers’ as- 
sociation; the “New Tax Law 
and How it Affects Service Businesses” 
given by Albert Brown, director of the 
Store Tax Division of the State 
Comptroller's Office; “Today's Color” 
presented by Clint Walters, Adminis- 
trator of Field Television for the RCA 
Service Company; and “A Look Into 
the Future of Electronics” by Dan D 
Halpin, general manager of the 
Westinghouse Television-Radio Divi- 


re- 


Coumont 


Texas 


Texas 


sales 


sion 

The complete management and 
motion of each year’s clinic are 
died by the host organization in 
city where the annual affair is 
However, the coordination of 
ience year 
the association's 


Will A. Shaw 


pro- 
han- 

the 
held 
exper- 
maintained 

executive 
of Fort Worth, 


from to year is 
through 
secretary 


Texas 


State-Wide Associations 

There is a growing feeling among serv- 
ice business executives that the logical 
pattern for an effective national service 
association would be for 


local associa- 


tions to form into stat 
The 
representatives to function in meetings 
at the national level. This springs from 
the line of reasoning that the inevitable 
bills that will be introduced from time 
to time to regulate electronic sales and 
service will be done in State Legisla- 
tures. Where an effective state-wide 
organization of service 
functioning it will be 
the content of the 
passage of only 
best interests of 
as the public 

The state-wide pattern of organization 
started in the east with the formation 
of the Federation of Radio-Television 
Service Associations of Pennsylvania 
This was followed by the formation of 
the Empire State Federation of Elec- 
tronic Technicians Associations. How- 
ever, since the nucleus of both of these 
early state-wide associations was tech- 
nicians’ associations their interests 
were devoted almost exclusively to the 
technical aspects of electronics servic- 
ing. Because of the preponderance of 
interest in technical matters, these 
groups have had difficulty in gaining 
the support and interest of the larger 
service businesses 

In the opinion of many seasoned 
service association officers, the ideal 
association would provide a triple com- 
bination of services that would appeal 
to the independent service business op- 
erator, the dealer who maintains a top- 
flight service department, and the tech- 
nician. —\- 


associations 


state associations would then send 


associations 18 
able to influence 
bills and work for 
that are in the 
industry well 


those 
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MICAMOLD BROCHURE 

‘lant facilities, typical capacitor 
products, key company personnel, and 
a brief summary of the company’s 31- 
year history are contained in a new 
illustrated brochure recently issued by 
Micamold Electronics Manufactur ing 
Corp., 1087 Flushing Ave., Brooklyn, 
N.Y 

4 number of capacitors, used for a 
variety of applications, is presented 
by means of photographs and text, as 
are the company’s production facilities, 
shielded laboratories, and test equip- 
ment 

Requests for copies of this brochure 
should be addressed to A. S. Gartner, 
vice-president, sales, in care of the 
company 


TOROIDAL COIL MACHINES 

A new 4-page folder which describes 
a portable torodial coil winding ma- 
chine for laboratory and production ap- 
plications is now available from Arnold 
Magnetics Co., 5962 Smiley Drive, Cul- 
ver City, California 

The literature explains how the ma- 
chine can be set up quickly, its ease of 
operation, and that it will accommo- 
date a range of wire sizes from AWG 
26 to 44. The machine winds at speeds 
up to 1500 turns per minute 


WIREWOUND RESISTORS 

Precision, Inc., 730 Lyndale Avenue 
North, Minneapolis, Minn. is offering 
an &8-page brochure describing the vari- 
ous wirewound resistors in its line 

The publication also contains valu- 
able information in the form of an alloy 
characteristics chart listing symbols, 
alloys, tradenames, nominal tempera- 
ture coefficients, thermal e.m.f. on cop- 
per, and a guide to proper selection 

The bulletin covers fixed, adjustable, 
tapped multisection, pigtail terminal, 
and ferrule terminal vitreous enamel, 
as well as wirewound precision resis- 
tors. Photographs of each available 
type are included 


ALLIED'S 1956 CATALOGUE 

Allied Radio Corporation, 100 N 
Western Ave., Chicago 80, Illinois is 
currently releasing copies of its 1956 
general catalogue to the trade 

The new 324-page catalogue lists over 
26,000 items and is said to be the larg- 
est catalogue published by an electronics 
distributor. The publication carries a 
128-page rotogravure section featuring 
the latest high-fidelity components, in- 
cluding 34 complete hi-fi systems; tele- 
vision chassis, boosters, rotators and 
u.h.f. converters, table model and port- 
able phonographs, professional and 
home recording equipment, p.a. ampli- 
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out. Shipping weight 19 Ibs. 
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ping weight 18 Ibs. 6 or 12 volts. 
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TERMS 


fiers and complete systems. The cata- 
logue also lists amateur receivers, 

and other gear, industrial 
v.hf. radio and radiotelephone equip- 
ment. Other listings cover a wide se- 
lection < kits and ipplies, books, 
diagrams, too and hard- 
ware, plus thousands of other radio 
television, and industrial electronic 


manual 


items 
The catalogu 
charge upon request the company 


ent without 


ELECTRIC TOOL CATALOGUE 
A new 25-page 1956 catalogue de- 
cribing 52 portable electric tools and 
kits with over 400 accessories, has 
been i ied bv Porter-Cable 58 Ex- 
change Street, Syracuse 8, New York 
This free book includes 150 pictures 
of tools and their use with complete 
specifications and prices on electric 
aws ander drill planes, routers 
shaper combination tools, grinders 
etc. When requesting a copy of this 

catalogue, please specify No. 102 


RCA'S COLOR SERVICE MANUAL 

RCA Service Company, Inc. of Cam- 
den, N. J. has recently published an up- 
to-date manual designed to aid televi- 
sion service dealers and technicians in 
installing and maintaining color tele- 
vision receivers 

The 36-page manual was prepared 
as a supplement to the publication, 
“Practical Color Television for the 
Service Industry” published by the firm 
in 1952. While the supplement carries 
schematic diagrams and other data in 
detail dealing primarily with RCA Vic- 
tor’s two new 21-inch color receivers 
(Models 21CT661 and 21CT662), the 
publication also provides additional in- 
formation on color TV receivers in gen- 
eral 

Extensive text, color and black-and- 
white diagrams and charts, and pho- 
tographs occupy most of the space in 
the new booklet. National distribution 
of this book is being handled by RCA 
tube distributors or a copy may be ob- 
tained from the company. The price is 
75 cents per copy 


PERMOFLUX DATA SHEETS 

Permoflux Corporation, 2835 N. Ked- 
zie Ave., Chicago 18, Illinois has an- 
nounced publication of three data 
sheets which are available on request 

These catalogue sheets cover the 
firm's HD-1 hi-fi headset (JH-401), the 
new “Largo” dual 8 speaker system 
(JS-S-402) and the “Diminuette” 
speaker system (JS-S-401). Any or all of 
these sheets are available on request 
Please order by publication number 


TELECTRO FACILITIES 

Telectro Industries Corporation, 35- 
16 37th Street, Long Island City 1, 
New York has issued an informative 
24-page booklet describing its facilities 
and typical products 

Sections of the booklet describe in 
text and illustration the company’s 
facilities for designing and engineering, 
production personnel, and testing. A 
list of available machine tools and 
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tronic test equipment also pro- 
led 
[ypical products are illustrated with 
drawings and photographs showing 
emblies and subassemblies for vari- 
industries This booklet is avail- 
ble on letterhead request only 


TUNG-SOL BASE DIAGRAMS 
A new 1955 edition of the firm’s 
Base Diag im Book has been issued 
Tung-Sol Electric Inc. of Newark, 
N. J 
This enlarged edition blueprints 
ore than 350 base connections for 
1300 electron tubes. This popular, 
sized reference book measures 
Each page is devoted to a 
ngle base diagram so that detail is 
bold and easy to read A loose-leaf 
type plastic binding permits pages to 
flat for convenient reference while 
servicing and the numerical index 
ikes it easy to locate any diagram 
The book is being sold by Tung-Sol 
tube distributors for 75 cents a copy 
RCA TUBE DATA 
The Tube Division of Radio Corpora- 
tion of America has released a com- 
pletely revised edition of its “Power & 
Gas Tubes” booklet 
This 24-page publication (Form No 
PG-101B) contains technical data on 
178 vacuum power tubes including 
forced-air-cooled and water-cooled 
types ranging in output capability up 
to 500 kw gas, mercury-vapor and 
vacuum rectifier tubes: gas and mer- 
cury-vapor thyratrons; ignitrons; mag- 
netrons; and vacuum-gauge tubes 
Each tube type is covered by a text 
description, tabular data, and a base or 
envelope connection diagram 
The booklet is available for 20 cents 
a copy from RCA tube distributors or 
from the Commercial Engineering De 
partinent of the Tube Division at Har- 
rison, New Jersey 


CAPACITOR DATA 

The Electronics Distributor Division 
of Erie Resistor Corporation, Erie, Pa 
has recently issued revised catalogue 
sheets giving new distributor stock 
values on its line of Corning Glass fixed 
glass capacitors and midget rotary 
trimmers. The line also includes the 
Corning Style LP-4 four-watt glass 


resistors 


“ORGAN BUILDERS MANUAL” 

Electron Organ Arts, 4878 Eagle 
Rock Blvd., Los Angeles 41, California 
is now offering copies of its “Organ 
Builders Manual” by Robert L. Eby 
for $1.00 a copy 

The manual describes all phases of 
building an electronic organ, including 
console design, tone generators, manu- 
als, pedals, amplification circuits, and 
accessories. The publication also in 
cludes a parts-price catalogue on the 
Artisan” line for amateur 
iilders 
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SHORT-FORM CATALOGUE 
The Berkeley Division of Beckman 
Inatruments, Inc 2200 Wright Ave., 
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flex sound system AFC, AGC, vertical retrace 
blenking . Separate IF plate with 4 IF stoges 

Complete set of service and alignment 
information. 


For COIN OPERATION 
line of coin boxes, coin opercted TV units and 
Master Systems. 


TRANSVISION, INC., NEW ROCHELLE, W. Y. 


SAVE HOURS OF WORK 


quickly make round, square, 
key and ‘'D’’ openings with 
Greenlee Radio Chassis Punches 


In 1! 2 Minutes or less you can make a 
smooth, accurate hole in metal, bake- 
lite or hard rubber with a Geeen tes 
Punch. Easy to operate simply turn 
with an ordinary wrench. Wide range 
of sizes. Write for details. Greenlee Tool 
Co., 1891 Columbia Ave., Rockford, Il, 


tener 


write for complete | 


by TRANSVision 


SOLD ONLY THRU 
SELECTED DISTRIBUTORS 


Write for name of the one in your area 


DEALERS: Write for Circuit Infor 

mation and new low dealer prices 
TRANSVISION, INC, NEW ROCHELLE, N.Y , 
Rush name of your nearest Distributor 


Send circuit info on TV Wired Chosses 


| Nome 


i] Address. 
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TROLMASTER 
CLEANS 


AND 


LUBRICATES 
TV-RADIO 
CONTROLS 


SECONDS 


Now you can completely 

clean and lubricate volume, 
tone, brightness and contrast 
controls without removing 
chassis or back from cabinet. 
Simply remove knob at front 
of control, screw solvent-loaded 
T'ROLMASTER onto control, 
push the plunger in, remove 
Trot Masrer, work the control 
back and forth and the job 

is done—in 60 seconds or leas! 
TrouMastrer thoroughly 
cleans either single or dual 
controls. Constructed of solid 
brass, TroLMasrTer will not 
corrode when used with any 
chemical normally 

used in the electronics $395 


industry. User's Net, 


KLEENTROL MAGIC SOLVENT 
Cleans, lubricates TV-Radio 
controls and tuner, push- 
button and awitch contacts. 
Non-inflammable. Will not 
harm surfaces or finishes of 
wood, metal or acetate 
Recommended for use with 
TROL MASTER, 1%5 
Full Pint. User's Net, 


See your Distributor or write. 


R-COLUMBIA 


PRODUCTS CO., INC. 
HIGHWOOD, ILLINOIS 


Richmond 3, California has issued a 
special short-form catalogue, No. C- 
701 

The four-page data sheet gives in- 
formation on frequency meters and ex- 
tenders, universal counters and timers, 
digital recorders and data converters, 
preset counter controllers, double 
pulse generators, and electronic ana- 
logue simulating equipment in the com- 
pany’s line 

Write Dept. NR-25 for a free copy 
of this catalogue 


NEW SWITCH CATALOGUE 

The Unimazx Division of W. L. Maxon 
Corporation, 460 West 34th Street, 
New York 1, New York is offering 
copies of its new 24-page catalogue 
describing numerous types of switches 

These precision, miniature, snap- 
acting switches include high-sensitiv- 
ity, metal-cased, immersion-proof, gen- 
eral-purpose, AN, JAN, direct-current, 
and subminiature types. A complete 
pictorial index aids in selecting the 
right switch for any application 

The new catalogue presents each 
switch type with photographs and de- 
tail drawings, shows the many types 
of actuators available, gives base and 
terminal data, physical dimensions, op- 
erating characteristics, and electrical 
ratings 


FORMING SHEET METAL 

Television Accessories Co., 1412 
Great Northern Bidg., Chicago 4, Ill 
is offering copies of a new bulletin en- 
titled “Forming Sheet Metal for Fun 
and Profit,” written by Louis E. Gar- 
ner 

The booklet describes in detail meth- 
ods of fabricating boxes, brackets, and 
chassis from sheet metal. Of partic- 
ular interest to service technicians, 
radio amateurs, designers, and experi- 
menters, this bulletin is available with- 
out charge from Dept. L of the com- 
pany 


RADIATION MEASUREMENTS 
Nuclear Instrument and Chemical 
Corporation, 229 West Erie Street, Chi- 
cago 10, Illinois has released a new 
48-page, two-color catalogue which de- 
scribes a complete line of radiation 
measuring equipment for medical, in- 
dustrial, and research applications 
Included are photographs and de- 
scriptions of individual instruments as 
well as suggested groupings of units 
for specific applications. Scalers, count 
rate meters, portable instruments, Gei- 
ger, proportional, and scintillation 
counters are described. A radiochem- 
ical price list containing 144 different 
Carbon-14 labeled radioactive com- 
pounds is also included 


PARABOLIC ANTENNAS 

Prodelin Inc., 307 Bergen Ave., Kear- 
ny, N. J. is offering a new two-color, 
fourteen-page bulletin describing para- 
bolic antennas used for radio and tele- 
vision microwave relay systems 

The antennas described include the 
mesh-reflector, dipole-feed type in four, 
six, and ten foot sizes 
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All parte wire, solder diegr ar 
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67 Dey Street 1 
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100000 


Of any type radio receiving, transmit- 
ting, cathode ray, magnetron, klystron 
tubes and crystal diodes and transistors 
for any electronic use, standard brands 
and government surplus from 


New York's Radio Tube Exchange 


Wholesale and Export Only 
Microwave Test Equipment Is Also 
Our Specialty 

TS13, TSi4, T 
$47, TS62, 7 s 
TS110, TS12 TS) 2¢ 47, T5148, TS 
TS!7 T8239. T$2 T 23 a many others 
THIS MONTH'S SPECIAL: 
000 Volt Power Supply for t 
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135 LIBERTY STREET NEW YORK 6, N Y, 


Pnens WOern 402802 


CABLES: TELSERUP 
Minimum Order 25.00 


RADIO & TELEVISION NEWS 


Catalogue data, complete with ap- 
plications, features, descriptions, speci- 
fications, photos, and ordering informa- 
tion is contained in Bulletin 428. Bulle- 
tins 428-1 428-2, and 428-3 include 
radiation pattern for the four, six, and 


ten foot sizes respectively 


TV REPLACEMENT PARTS 

Todd-Tran Corp. of 156 Gramatan 
Avenue, Mount Vernon, New York has 
issued two new catalogue sheets on 
RCA and Motorola TV replacements 
These catalogues feature a full and 
exact replacement line of deflection 
yokes, flybacks, vertical, and power 
transformers for the two makes of 
sets 

All of the parts described on the two 
sheets are made to the original specifi- 
cations including the lead colors, ter- 
minal connections, mounting, networks, 
etc. Copies of these catalogue sheets 
will be supplied free of charge on re- 
quest 


MAGNETIC CORES 

General Ceramics Corporation Keas- 
bey, New Jersey has issued a four- 
page data sheet on its “Ferramic” 
magnetic cores 

The bulletin includes graphs of mag- 
netic properties of the firm’s “Fer- 
ramic H” as well as magnetic proper- 
ties of other “Ferramic” bodies in 
tabular form 

Copies of this bulletin will be sup- 
plied without charge upon request 
to the manufacture! 


TV REPLACEMENT GUIDE 

The 1956 edition of its comprehen- 
sive “TV Repl. Guide” has been issued 
by Merit Coil & Transformer Corp. of 
4427 N. Clark St., Chicago 40, Ill 

This new 80-page booklet lists ap- 
proximately 12,000 models and chassis 
with over 155 brand names or manu- 
facturers carried in the cross-reference 
guide 

The catalogue section shows both list 
price and unit weight and is more de- 
scriptive than ever before. For ready 
reference, various types of unit mount- 
ings have been consolidated 

Quantities of the new guide, Form 
No. 408, have been sent to the com- 
pany’s jobbers but individual requests 
will be filled by the company direct. 


ENCAPSULATED RESISTORS 

Cinema Engineering Company Divi- 
sion of Aerovor Corporation, Burbank, 
California is now offering copies of its 
new 20-page catalogue which covers a 
line of encapsulated resistors. Illus 
trated are both the CE 100 and CE 200 
series for axial wire terminals, radial 
wire terminals, and radial lug termi- 
nals. The PW 100 and PW 200 series 
are for printed circuitry 

Dimensional details, wattage ratings 
maximum resistance and military 
equivalents are also included 

Bulletin LC-1030-A is available 
either from the factory direct or from 
any of the sales representative offi- 
ces of the firm throughout the United 
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THE ONE speaker 
FOR ALL LOW-LEVEL 


P.A. INSTALLATIONS 


SP * 
By Altec Lansing — 
A Famous Name 


in Sound! 


Altec Lansing 401A 


Power Capacity 14 watts 
Impedance 8 ohms 
Resonance ps 


Voice Coil 
Diameter 


Depth 


Frequency 
Response 


gn) 


ALTEC oem 
a 9356 Santa Monica Bivd., Beverly Hills, Calif 


LANGIMe CORPORATION 161 Sixth Avenue, New York 13, N.Y 


LOUDSPEAKERS + AMPLIFIERS « PREAMPLIFIERS «+ TUNERS «+ ENCLOSURES 


Say You Saw It in stop 
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make life 
PREPARE FOR A GOOD j0B! out! easier 
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ROADCAST 
ELECTRONICS RADIO SERVICING for YOU . . . 
see pg. 169 


| Television Servicing | 


Approved for Vete na) 
SEND FOR FREE LITERATURI 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALT. 17, MD 
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STARTING A SERVICE BUSINESS 


By JACK WILSON 
Pierce Schoo! of Radio and Television 


Here are a few tips of the trade on how to obtain 


customers whether you work from a store or home. 


O NOW you have that technical 

school diploma hanging on the wall 
and carrying a wallet-size photo- 
stat as well. You are prepared to go 
into business on your own, servicing 
sets. Perhaps you are one of the 
fortunate few who either have or could 
borrow enough capital to open a mod- 
ern store and even have a franchise 
for retailing a well-known set. Or, 
maybe you are the fellow who has pur- 
chased some equipment over a long 
period of time, enough to commence 
servicing, and have a neat but small 
workshop in your basement or garage 
with shelves moderately stocked with 
tubes, capacitors, and all 
other parts just to get 
started. The sign on your front lawn 
does not read “Keep Off The Grass” 
but “John Doe, Radio & Television 
Repairs.” 

If you are in the 
then this article is for you 

It is safe to say that radio and tele- 
vision servicing has progressed from 
just a trade to a profession. Today's 
service technicians not doing the 
same routine thing day after day. With 
s0 many advanceme = é being made in 
the electronics field, they are constant- 
ly learning something new. They read 
the technical magazines and manuals 
and try to keep abreast of the times. 
They are eagerly awaiting color tele- 
vision. 

But right now, you are interested in 
obtaining more business so that you 
can look forward to the future. To 
start with, you have to make new con- 
tacts. One way of going about this is 
to take a look at the rooftops in your 
neighborhood. Where the antennas are, 
there are your prospective customers 
One thing to keep in mind at this point 
is that now you are a salesman and 
not a technician, so before knocking on 
doors be sure you look the part. Leave 
the khaki trousers and the “T” shirt 
in the workshop. You have to be as 
presentable as the people you are call- 
ing on, if not more so. Supply yourself 
with enough printed business cards 
stating the name you have chosen for 
your company, your address, and tele- 
phone number. Also, arm yourself with 
an appointment book—-any small note- 
book will do 

When the 
to the door, 


are 


resistors, 
necessary 


latter category, 


lady of the house comes 
introduce yourself and of- 
fer her one of your business cards. 
Inform her that you are a radio and 
television service technician and would 
like to know if her set is in good 
working condition. If the reply is yes, 


tell her that when she does have trou- 
ble with either a radio or television 
set, you would appreciate the opportu- 
nity of serving her, and if she is ever 
dissatisfied with her present service 
company, to please give you a ring 
Thank her and leave. Do not go into 
detail about crooked servicing com- 
panies, or how much smarter you are 
at repairing sets than the next fellow 
and certainly do not give any hard luck 
stories. In other words, do not linger: 
thank your prospect and leave. Re 
member, you are not selling sewing 
machines or vacuum cleaners, you are 
selling a service and everyone at some 
time will need this If you 
leave a favorable impression, you will 
be answering your phone more often 
than you think 

On the other hand, if your prospect 
replies that she is having trouble with 
her set and would like to have you 
look at it, make an appointment with 
her for that evening and return with 
your kit. Don’t be an eager beaver 
and try to pick up the first few dollars 
you flush. Your mission today is con- 
tacting as many homes as possible to 
establish yourself in the neighborhood 
and you might have five appointments 
at the end of the day instead of wast- 
ing all morning or afternoon on the 
set. Be sure to space your appoint- 
ments, allowing enough time for each 
customer 

Not everyone you 
courteous, but don't let this bother 
you. It is surprising how many peo- 
ple will eventually be customers and 
good friends of yours, because of the 
word-of-mouth advertising that moves 
through a neighborhood after you 
have satisfied a few people. The first 
day of this type of selling is the hard- 
est. From then on, you can conduct 
each interview with the graciousness 
of a good businessman 

Another tried-and-true method of 
gaining new customers is to approach 
professional men such as doctors or 
lawyers. You are to find a few 
sets needing repair if you contact 
enough of them. A doctor or lawyer 
meets a lot of people each week and 
he, like everyone, is glad to tell a 
friend or client about the expert serv- 
ice he received on his set. One tech- 
nician repaired his dentist's TV set 
and from the dentist telling a patient 
and one patient telling another, he had 
sixteen service calls which he did not 
have to solicit. These he terms as his 
“bonus” calls. Incidentally, he has just 
purchased a new panel truck for his 
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service 


contact will be 


sure 


business, and he graduated only eight 
months ago from a television servicing 
school 

One system that is keeping a serv- 
ice technician so busy he works morn- 
ing, noon, and night is the following 
He approaches the superintendents of 
irge apartment buildings and offers 
them a small commission for every set 
he services in their buildings. These 
‘supers” are happy to recommend the 
technician to their tenants, the ten- 
ants are happy because they receive 
good service at a reasonable cost, and 
the service technician has a lot of 
steady customers 

Another recent graduate, operating 
out of a basement workshop, has hit 
upon a profitable idea by servicing 
hard-to-fix sets on a flat-rate basis. He 
works with the larger service and ap- 
pliance companies only They wel- 
come the chance to send him these 
sets because it cuts down on their 
overhead and they can devote more 
time to the repairing of the many 
other electrical items they carry 

As a final touch to this sales picture, 
you should know something about tele- 
vision personalities themselves. Watch 
television, read some fan magazines 
and the television column in your local 
newspaper This way you can pass 
along and exchange information with 
your customers 

Here are a few ideas for you to start 
with, now add some of your own and 
you will soon be a successful business- 
man working exclusively for the fel- 
low whose name appears on that sign 
on your front lawn i O- 


CIRCUIT IMPROVEMENT 
By DAVE FREEDMAN 

T WAS pointed out in Jesse Jacobson’s 

article (“1250 Volt D.C. Power Sup- 

ply.” March 1955 issue of Rapto & Tet- 

EVISION NEWS) that an inductance with 

a higher “Q” at 60 cps would give a 
higher voltage. 

Keeping this in mind, the author used 
the primary winding of a vertical output 
transformer which has an extremely 
high “Q” since it is designed to work 
only at 60 eps. This transformer de- 
livered 900 volts r.m.s. which, when ree- 
tified by a half-wave rectifier, produced 
1300 volts d.c. 

The scheme permits a simple circuit 
to be used in order to obtain the same re- 
sults—and all at a reduced cost. It 
should be mentioned, however, that the 
size of the tuning capacitor (.09 afd. in 
this case) is determined experimentally 
as it will vary with the vertical output 
transformer selected. —~i 


A simple improvement on the circuit de- 
scribed on page 84 of the March 1955 issue. 


ENGINEERING WRITING 


Here is an ideal way 
for the engineer or 
physic ist with some 
aptitude for writing to 
enter the field of advanced 
electronics. In this 
relatively new and 
expanding area you can 
make immediate and 
effective use of your 
academic training while 
acquiring additional 
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HUGHES 


RESEARCH AND 
DEVELOPMENT 


LABORATORIES 


Hu h R v¢ arch und Ly \ lopment 
Laboratories are engaged sn acontnu- 
ing program for desizn and manutac- 
ture of integrated radar and fire con 

trol systems in military all-weather 
interceptor aircraft. Engineers who 
produce the maintenance and opera- 
tional handbooks for this equipment 
work directly with chyinecrs and 
SCIENUSES Chgage d in deve Lopanne nt of 
radar fire control systems, clectronix 
comput rs, and othe ! vdvane c d c le C- 
tronic systems and devices. 

Your effort in the field of engineer- 
ing writing through these publica- 
uions transmits information to other 
cng mec4§rs and tcc hn il pe rsonn | on 
operation, maintenance and modifi- 
canon of Hughes equipment in the 
field 

You will receive additional training 
in the Laboratories at full pay to be- 
come familiar with Hughes e« ulp- 
ment. Seminars are conducted by 
public annons speci alists to onlent new 
writers. After-hours graduate courses 
under Company sponsorship are 


| | 
available at nearby universities 
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New! Low-Cos! 
TUBE TESTER 


“7 with Plug-'r 
—" Acceccories 


Model 49 


Now One Meter and One Power Supply can 
be used for a wide variety of tests. You save 
money on the original tube tester —save even 
more on the many fine accessory testers. Tests 
all radio and TV tubes. Accessories provide 
additional tube checks plus testing of other 
components, Look at these features 


* Lever-Action Switches show which tube 
pins are connected or disconnected 
Big 5-inch Meter 
Sensitive Shorts Test 
Airplane Fasteners for Plug-in accessories 
Line Voltage Indicator 
All-Steel Carrying Case 


» Plug-in Testers Now Available 


qHigh-Resistance Shorts 
Check tests for interelement 
shorts up te 2,000,000 ohms 
Almost ten times the sensitivity 
of average testers, Model 49N. 
$6.95 net. 


Filament Current Tester) 
shews actual heeter current 
drawn by tube. Three ronges to 
5 emos. A mwueat for series heat 


Medel 49C $14.95 net. 


(Selenium Rectifier Tester 
tests condition of pewer recti 
fiers, All sizes, 20 te 650 ma., 
25 te 300 volts. Includes test 
leods. Model 498 $17.95 net. 


Plug-in Unit readies tester for any of the plug-in acces 
sory testers. Includes 10-contact socket, already wired 


Simple te inetel!, Medel 049-8. $2.95 net 


Auxiliary Tube Secket Panel for testing older tubes 
md stminiotures, includes ports for converting both 


nckhet panels te plug in use. Medel 495. $11.95 net 


More Accessory Testers Available Soon! 


Cowie Engineered Tut Equipments 
16-18 $. Patterson Boulevard, Dayten 2, Ohio 


In Canada: The Canadian Marconi Company 


FM Multiplexing 


(Continued from page 57) 


role of increasing importance in daily 
living High-fidelity reproduction is 
part and parcel of this trend, and there 
are enthusiasts everywhere eager to 
profit by advanced technical develop- 
ments which afford a decided increase 
in listening pleasure. Stereophonic re- 
production is such a development and 
is catching on. People are hearing it 
in movie houses, in audio showrooms, 
at audio fairs, and elsewhere. Inas- 
much as stereophonic FM is now tech- 
nically feasible, its failure to make 
headway would be an exception to the 
rule that what the public wants the 
public gets 

The likelihood of stereophonic FM is 
further increased by the fact that by 
mid-1956 there will be a substantial 
number of FM stations on a multiplex 
The FCC in early 1955 not only 
sanctioned multiplex but required that 
FM stations wishing to render “sub- 
sidiary communications” services must 
use multiplex after July 1, 1956. The 
present simplex (‘beep’) method of 
providing subscription services, which 
mutes segments of a single channel 
broadcast by means of brief ultra- 
sonic will no longer be per- 
mitted. Inasmuch as an FM station 
is required to provide at least 36 hours 
per week of public broadcast service 
on its main channel, it seems that only 
a moderate sacrifice, if any, would be 
involved if a station already possessing 
multiplex facilities were to render sev- 
eral hours a week of live, taped, or 
disc stereophonic material 

To the audiophile who has already 
strained his budget or is planning to 
strain it for just one high-fidelity sys- 
tem, the thought of duplicating this 
effort to bring stereophonic sound into 
the home doubtless presents searching 
questions. How much more will it 
cost? How much extra room will it 
take? Is it worth the effort? 

As to cost, there is every reason to 
believe that a two-channel system will 
cost decidedly less than twice the cost 
of a one-channel system. For example, 
a second power amplifier, or two ampli- 
fiers on one chassis, can effect a cost 
saving through use of smaller output 
transformers inasrnuch as the power 
requirement, for equivalent  single- 
channel! sound, is halved on each chan- 
nel. Moreover, it appears that the total 
power requirement is less with a ster- 
eophonic system. It has been remarked 
that much of the call for high wattage 
amplifiers has resulted from the audio- 
phile’s desire to suffuse the room with 
sound from a single source. Given two 
sources, the effect of spatial distribu- 
tion can be obtained without blasting." 
Thus a total of ten watts may be more 
than adequate for the home in all but 
exceptional circumstances 

Perhaps the biggest cost saving can 
be effected in terms of speakers. 
Whereas a super-duper speaker is nec- 
essary to achieve super-duper sound on 
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PORTABLE 
DOUBLE-DUTY 
ONEY-MAKER 


PICTURE 
TUBES 


SPOTS THE 
TROUBLE 
AND 
QUICKLY 
CORRECTS 
WT... 
WITHOUT 
REMOVING 
TUBE FROM 


SIZE Vt «x 7A" « S” 


AMAZING 
LOW PRICE 


SPECIA 
WHILE THIY T 4 


$44°° 


DOES ALL THIS ,,, 


Tests for Emission, tnter-Element Shorts, Leckege, 
Open Circuits, Grid Cut-Off, Gos Content, Probable 
Useful Life. 

RESTORES —Emission ond Brightness REMOVES — 
Shorts REP AIRS —Open Circuits 


Now it's easy to save thousands of weak and 
inoperative TV picture tubes. As much as 
80% of the troubles which arise in picture 
tubes may easily be repaired with the CRT 
This portable instrument creates new profit- 
able picture tube repair business. Saves ser- 
vicing time, speeds work. Eliminates tube 
transportation, Saves money on trade-in 
reconditioning. The CRT quickly pays for 
itself—and continues to make profits for TV 
service dealers 
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Priced lower than any he of esstonal 
with equal standard ru ] n our Decem 
ber ad oor write 
latersetional Radic & Electronics Corp. 
Eikhart 13, indiana 
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NEW LIST! MANY ADDITIONS! 


Bene oor envelope ter 
Lit © Add 25¢ ter chert explaining AN 
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GOODHEART 


BOx 1220 
BEVERLY HILLS, CAL. 


RADIO & TELEVISION NEWS 


channel syste! considerably 
and less expensive speakers 
satisfactory in stereophonic 
ipplications. In other words, the dif- 
ference between an inexpensive speak- 
‘ ind a costly one is much less pro- 
inced on te reophonic reproduction 
than on one-channel yund. In this 
connection note the relatively modest 
speakers used by theaters in connec- 
tion with stereophonic sound 
With respect to the amount of room 
that a two-chi anny system takes, two- 
channel amplifiers, preamplifiers, tape 
machines, etc. are being produced to- 
day in packages hardly, if at all, bigger 
than their one-channel counterparts 


The principal increase in space re-’ 


quirements concerns speakers. But 
the fact that substantially 
naller speakers are adequate in ster- 
eophoni reproduction lessens the prob- 
Moreover, ingenious applications 
of icoustic principles have brought 
forth small speaker systems with as- 
tonishingly good sound 
Finally, is stereophonk sound worth 
the effort Without question one can 
find sharp division of opinion as to 
whether stereophonic sound via speak- 
ers does something extra for the lis- 
tener! Majority opinion seems to be 
that it does, although the three-dimen- 
sional sensation is not as profound as 
pro ided by binaural reproduction vu 
earphones Even at its present rela- 
tively crude stage of development, two- 
channel sound via speakers does afford 
many listeners a substantial margin of 
pleasure over one-channel methods of 
reproduction, including (1) reproduc- 
tion by one speaker, (2) reproduction 
by two speakers, (3) “pseudo-stereo- 
phonic” reproduction by two speakers, 
one speaker emphasizing bass and the 
other emphasizing treble 
It must be further considered that 
new art requires time to achieve 
ibstantial measure of its ultimate 
potential. There is no reason to believe 
that this principle fails to apply to 
stere ophonic re prod ction which 1s 
a mere fledgling. Improved techniques 
in lateral and vertical placement of 
microphones, selection or development 
of microphones with optimum response 
patterns for their designated purpose, 
and other technical improvements yet 
inforeseen will very likely enable ster- 
eophonic sound to substantially in- 
crease its present superiority over 
ingle-channel sound, Under these cir 
cumstance FM stereophonic repro- 
duction should be a natural for 
which the publie is willing to pay in 
one forn iT inotne! 
isteners in certain urban areas have 
ist enough of a taste of “stereo” 
reception ia the binaural (AM-FM 
transmissions broadcasts to whet 
their appetites for the improved recep- 
tion that can be theirs with both chan- 
nels transmitted via FM 
Undoubtedly these persons will give 
FM multiplex a hearty welcome 
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You sell the Finest Matched 
Hi-Fi Components such as these 


BEAUTIFUL FURNITURE pius SUPERB HI-FI: 


You can offer Hi-Fi quality equal to many 
$1000 jobs on the market — for as little as 
$159 to $299. In component form for custom- 
building, or in complete “package” including 
RECORD CHANGER ‘fan fine furniture as shown above. (Bass reflex cor 


DIAMOND NEEDLE ner cabinet and lovely chairside end table.) 
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HARVEY 


for THE LATEST 
HI-Fi EQUIPMENT 


PRINTED-CIRCUIT 
MINIATURIZED 


‘Preamp with Presence’ 


— as described by C. G. McProud 
in May Audio Engineering. 

Designed for modern phonograph records and for 
wee with tuner ond tape recorder, this popylor pre 
emplifier hos been miniaturized ond its construc 
tien simplified by use of a printed circuit panel 
Basic kit—containing the 1.0 henry encapsyloted 
choke, the printed circuit panel completely $7 
drilled, ond the four metal chassis parts 

Complete kit of parts—inciuding the basic kit 
and all other ports ond tubes os specified by ov 
ther, with complete, simplified instructions. $35.50 


New Mc INTOSH 
Model MC-60 

60 WATT 

AMPLIFIER 


Meintosh exclusive circult with enity coupling pro- 
vides performance within 4%, of theoretical per 
fection, Tremendous reserve power allows handling 
of transients and other sudden surges without 
overloading of distortion and increases realism of 
reproduction. Less then .5% harmonic distortion 
from 20 to 20,000 cps even at full 60-wett ovtout 
frequency response 10 te 100,000 cps *1.0dd 
16 te 60,000 cps 5 db; 20 te 30,000 cps *.1 
db. 1M distortion les then .5% under 170- watt 
peek. Socket terminals for Mcintosh ond ether 
preamps; two inputs for .5 and 2.5 volts. 4, 8, 16, 
and 32 ohm outputs. Tungso!l 6550 output tubes in 


push-pull 5198°° 


Complete with tubes 
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New 


» CRESTWOOD 


‘Hi-Fi’ 404 
TAPE 
RECORDER 


The new Crestwood 404, based on the famous 40! 
which earned the greatest reputation in the indus 
try, offers many important new features for still 
finer performance and operation. A completely new 
fope tronspert system eliminotes vibroetion ond 
provides the smoothest, most uniform tape move 
ment. Wow ond flutter are held to the absolute 
minimum (lees than 0.3% ot 7'/y Ips). Hum is im 
perceptible at normal listening level. For “living 
sound,” the Crestwood 404 can be compored only 
with high priced, professional equipment 

7 oh p quip $97950 
omplete, in portable cose 


STAN WHITE ‘Esquire’ 


Model 3424A 


A 2.wey tpeacker tyttem 
providing response from 30 
to 16,000 cycles. Empioys 
(2) 8° drivers covering 30 
te 2000 cycles end a high 
frequency horn driver oper- 
ating from 2000 te 16,000 
cycles, Power capacity is 25 
weotts and impedance 16 
ohms. Dimensions: 36 5 26% 
16”. Shipping weight: 60 ibs 


Complete 194” 
HARVEY Ships Everywhere 
in the World 


Prices Net, F.0.8., N_Y.C 
Subject to change without notice 


ESTABLISHED 1927 


HARVEY co" inc. 
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MAKING USE OF LOAD LINES 


By N. H. CROWHURST 


The gap between “theory” and “practice” can be bridged 


by using graphic tube characteristics and load lines. 


ics went under the name of radio 

there has been a controversy be- 
tween the “theory” and “practice” 
boys. The proponents of “theory” like 
to start by calculating a circuit in all 
its detail. After building it, they hand 
it over to a practical man to make it 
work. The practical man naturally ar- 
gues that practice is of greater value 
than theory because the theorists 
never manage to arrive at the right 
answer the first time. 

Often the designer who relies on the- 
ory does not take all the factors into 
account. In “theory” a tube has simple 
characteristics which are listed in a 
neat little table and by using a con- 
venient formula with algebraic sym- 
bols the gain of that tube in a certain 
circuit can be calculated. An amplifier 
designed on this basis often misses its 
objective in one of two ways: either 
it has less gain than was anticipated; 
or, if a margin of gain was allowed 
to take care of this contingency, it 
turns out to have considerably more 
gain than was required. It may also be 
deficient in that although it has the 
correct gain it will not handle the full 
output for which it was intended. 

This sort of thing happens because 
the neat little table of tube charac- 
teristics does not tell the whole story. 
The best link between theory and prac- 
tice, which enables the prospective de- 
signer of an amplifier to come fairly 
close to the right answers the first 
time, is the use of graphic tube charac- 
teristics and the drawing of load lines. 
To illustrate this we will take a simple 
voltage amplification stage, the pur- 
pose of which is to receive a specified 
input voltage on the grid of a tube and 
amplify it as much as possible at the 
plate, in order to drive the next stage 

Assume that the circuit is the simple 


Fics since the days when electron- 


Fig. 1. A simple resistance-capitance 
coupled stage for voltage amplification. 
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Fig. 2. Tube characteristics for use in 
the circuit of Fig. 1. Refer to article. 


250 


one shown in Fig. 1 and that the tube 
we have chosen has the characteris- 
tics shown in Fig. 2. The first thing to 
do is to draw a load line (Fig. 3) from 
the “B-+-” voltage to be used across 
the tube characteristics at an angle 
representing the plate resistor Rs. 
This is done by taking the “B+” 
supply voltage of 250, in this case, 
and dividing it by the value of R 
(25,000 ohms). Thus, 250 volts divided 
by 25,000 ohms will give a plate cur- 
rent of 10 ma. The load line is then 
drawn between 250 volts and 10 ma. 
Next we want to find what value 
cathode resistor (R,) is required to 
provide the right operating bias. This 
really is quite simple: we have to find 
a point along the load line that will be 
a suitable operating point to give the 
required degree of grid voltage swing 
without running into distortion and 
then find out what resistance in the 
cathode will give us the bias value cor- 
responding to this operating point. 
Suppose we know that the maximum 
voltage swing applied at the grid of 
this tube will be 1 volt, then from the 
tube characteristics we will find that 
the best operating position is about 1 
volt negative so that the swing of 1 
volt alternately and negative 
from this position goes from zero to -2 
volts. That this will give the minimum 
distortion can be seen by examining 
the spacing between the various curves 
representing different grid voltages 
The spacing between the curves for 
zero, ~1, and —2 grid volts, is nearer 
equal along the load line than any 
other pair of adjacent grid 
curves. The spacing should be equal so 
that all of the waveform is amplified 
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Fig. 3. First step in calculating values. 
The load line represents an R, of 25,000 
ohms. The cathode bias resistor is calcu- 
lated from plate current and the bias volt- 
age operating at point B. Refer to text. 


250 


uniformly. To allow a slight 


in case the 


margin 
a little more 
than 1 volt positive grid 
region, which causes grid current flow 
we will choose a voltage of 1.5 
volts. This gives us the point B on the 
load line, shown in Fig. 3 
Referring to the current scale 
left-hand side of the tube 
find that point B represents a 
plate current of 4.5 milliamps. We now 
have the information necessary to cal- 
culate the value of the 
R,; it must drop 1.5 volts with 
current of 4.5 milliamps; this 
value must be 1.5 


voltage swings 


to avoid th 


bias 


at the 
characteris- 
tics we 


bias resistor 
a plate 
means its 
resistance 0045 
330 ohms 

Now, to out the 
circuit, in order to prov 
for driving the next stage 
need a coupling capacitor C 
To calculate the 
these components on the 
of the tube we have 
things that may not be oby 
sight: first, that the coupling capacitor 
C, blocks any d.c. potential from the 
grid of the next stage and that 
at audio frequencies the reactance of 
capacitor C, is nme 

This means that, as far as audio fre- 
quem concerned, R, and R, are 
effectively connected in parallel be- 
end the reactance of C, 
effect, and at the other 
end “B+” is connected to ground 
through a low reactance decoupling or 
smoothing capacitor So we 
draw another load 
R, and R, in parallel 

We can easily 
this load line 
R (R RO/(R R,) 
example, that we choose 
as the value for R R, has already 
been set at 25,000 ohms, so the value 
of R works out to be 20,000 ohms 

If R. is actually 20,000 ohms instead 
of 25,000 ohms, the load line would be 
as shown dotted at AD in Fig. 4. But 
because the d.c. feed to the plate of the 
tube is only through the 25,000 ohm re- 
sistor, the “direct current” 
truly represented by the 
the operating point has 
choice of resistor R,. at 
the “dynamic load line’ 
November, 1955 
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value of 
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line AB, and 
been set, by 
point B. So 
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or the load line for amplifying pur- 
poses, is represented by drawing a line 
having the same slope as AD, but pass- 
| ing through the point B. This is very 
simple to construct, by drawing a line 
parallel to AD through the point B, 


shown as EF 
Absolutely non-corrosive and It is shown connected between the 
x non-conductive, KESTER | grid voltage curves for zero and -—3 
KESTER “RESIN-FIVE” CORE SOLDER volts, because the actual swing which 
} — ia =contains an activated type of will be employed for amplification pur- 
resin that gives you that fast, | poses will not be greater than this 
positive action on all your | actually a little less 
jobs . . . including the most Now we can see how ich amplifi- 
difficult. cation the stage will give. Point EZ on 
the zero grid voltage curve represents 
a plate voltage of about 98 volts. Point 
F, on the -—3 grid voltage curve, rep- 
resents a plate voltage of about 180 
volts. So the grid voltage iriation of 


3 volts, between zero and 3, will give 

a plate voltage variation of 82 volts 

from 98 to 180. These are convenient 

values to read on the iph, but other 

voltages will run proportionally, so, di- 

viding one by the other, this means 

that a grid voltage swing of 1 volt will 

give a plate voltage swing of 82 divided 

by 3 = 27.3 volts. Otherwise expressed 

the stage will show a gain of about 27 

KESTER SOLDER COMPANY This method of working out the per 
4235 Wrightwood Avenue + Chicoge 37, Illinois 


formance of a tube con lot neare 
Nework 5, New Jersey * Brantford, Caoneda - ps pte a — 


to the practical resu than calcula- 
tion using the algebra en in text 
books and the tabulated tube constants 
given in a tube manual. It will also 
show without any doubt whether the 
tube is capable of handling the volume 
level intended at the rticular point 
in the amplifier without overloading, 
which use of the tabulated data in a 
tube manual may overlook 

All that is left in completing the 
stage is to determine the value of the 


re q cathode bypass capacitor C. By good 

W hat Ask the experts. engineering standards the reactance of 

C, at the lowest frequency to be am 

plified by the stage should be 10% or 

less of the cathode resistor, R In this 

| . “Less susceptible to non-linear distortion case the reactance of C; at. say. 30 

Makes ‘| h 1S (and electro-magnetic hum).” cycles, should be 33 ohms at most. This 
—~-;€  viorating system of high compliance and low | would work out as 100 «fd 

dynamic mass.” Pursuing the case we have just con- 


“Hum voltage is remarkably low owing 
to the balanced (push-pull) coils.” 


“Lowest intermodulation distortion at high | sidered a little farther, we know that 
velocities.” 


‘ . , | . : 
Cartridge “Performance equal to that of a single purpose | Fig. 4. Remaining steps in calculating 


: . “ " ~ . . io performance of stage. AB is the direct- 
head and yet the utility coger oe Caen Tea iiin uidelaee im decen Oe 


_ Fig. 3. EF is the dynamic load line, taking 
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full volume will represent 1 volt on the 
grid of this tube, and that this 1 volt 
on the grid will produce about 27 volts 
on the plate. From there we can con- 
sider the next stage with the charac- 
teristics of a suitable tube, knowing 
that we will now get up to 27 volts 
swing on its grid 

In this discussion we have been 
working forward, i.e., we started with 
1 volt input, and worked our levels 
forward toward the output. In prac- 
often better to work back- 
ward from output to input. We know 
first what voltage we need at the grid 
of the output tubes. From there we 
work backwards to find what tube and 
what resistance values we can use to 
get this voltage to drive the output 
We then find what voltage this 
tube needs to swing its grid to give the 
required plate swing. Then we move 
back to an earlier to find how we 
can get enough the avail- 
able input 

Irrespective of whether we 
backwards or forwards, 
has shown how valuable 
be in determining a circuit for a sim- 
ple tube. We have kept the discussion 
to a consideration of 
the kind of stage we 
has been the one 
amplifier 


tice it is 


tubes 


stage 


gain 
voltage 


from 


work 
this discussion 
a load line can 


because 
talked about 
known as a voltage 


y- 


voltages, 
have 


VARIABLE FEEDBACK 
By G. TUTT, VE7JS 
ANY amateurs, including myself, use 
their communications receivers for 

broadcast reception. To improve the 
audio qualities and, at the same time, 
retain the original design, the following 
feedback circuit was incorporated in my 
Bendix RAIB. 

The feedback was taken from the out- 
put plate and tied to one side of a 100,- 
000 ohm pot. The other side of the pot 
is connected to the positive high voltage. 
The variable arm goes to the first audio 
plate resistor. 

As the control is advanced towards the 
output plate connection, a decided im- 
provement in fidelity results. At the 
same time audio gain decreases. When 
the control is retarded toward the posi- 
tive high voltage, feedback occurs 
and the over-all gain retarns to approxi- 
mately normal. 

In practice, one setting will be found 
suitable for broadcast listening and the 
variable feature is handy for fone and 
c.w. reception. 

In the diagram below, the detector 
diodes are shown split—one for a.v.c. 
and one for audio. The first audio plate 
bypass can be used as a tone control if 


desired. —i- 


less 


Simple circuit change for improving the 
audio quality of communications receiver. 
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recerded on paper tape 
of built-in speeker, 
more persons at 
epeode ' wom Ste 25 wrm 
original carton. 
REEL OF TAPE for above $1.20 
ALL COMPLETE WITH TUS Cucetient BRAN 
Type scription sed 
$5 
Rew 3 6 Mc i8 
Rows 6.9 Me 25 
Kemty 45.3 Me os 
Kemty 5 3.7 Me $6 
$6 


NEW. includes scope, test 
and measure of sensitivity of radio sets 
very SPECIAL 
1D-60/APA.10 SIGNAL INDICATOR, for 115 V AU 
BC .929 INDICATOR With tubes 
reproduces code practice sig 
ate precticn signats 
BRAND NEW, in 
SCR-274 COMMAND EQUIPMENT 

Reve 190 650 Ke i 

Modulator 

Kenty 79.1 Me 


-- - 
ee ee 
erveceeroe 
FOSS Fvere 
—— eee 
err eneeee 


} Rewer Contro! Bos 
xmtr Centro! Boa 


DYNAMOTORS 


Excetient 
Used 


BRAND 
Input NEw 
12V 6.1A 
14V 3.48 


Type 

DM 64a 
om «0 
DM 434 


276¥ 160A ss 
172¥ 138A 16 36 


616/1030 2/8 22.50 
MA 216 260 


260 O6A 206 
220V O80A 
626V 226A 
626V 226A 
r2av OTA 1s 
220V O80A 66 


DM 382A 
Om M0 
Om 0 12.6V 16.7A 
om 37 26.5V 0.24 
Om 2 mv 

DOM 634A eV 1.44 


OM 334A eev 6A 676V¥ 16a 
mv iA 640V 256A 3% 


18V 12.54 400V 136A 
26V 6.34 SVAC 112A 1% 


PE 103 tv SOO 160A 
lev 00V 100A 18.00 14 60 


2eV 1.264 260V 060A 296 62 


2-VOLT “PACKAGE” 


1—2V * age Matte . 


’ 
1—8 yer : o > Plugs ; 


meV ita 
12V 28a 


PE io1c 


PE 06 


for 2 calls 


Vets! Valve $4 


Price, Ont 3.99 


Willard 6-Volt Mi a i Storage Battery 
t Amp. Hour. GRAND NE 14/18" 
Uses Standard Electrolyte Oaly $1.46 


Please include 26% Oeposit with order Balance £“ 
wMinimus vs" $3.00 All Shipments F.0.8. Gor 
v 


Radio Supply Co. 


Gs Dept. N-11 


St... New Yorks 7, HM. Y.. CO 7-44605 


1—dquart Hotthe fle 
ALL BRANO NEW 
G & G Combinat 
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BUY 


DIRECT 


FROM MANUFACTURER 


a ee 


BUY THE FIN 


EST 


TV RECEPTION 


AT BIG 


SAVINGS 


ALL ANTENNAS SOLD ON 
MONEY-BACK GUARANTEE 


METEOR MODEL 2-” 
AMERICA'S LOWEST 


2 BAY 
PRICE 


FRINGE AREA ANTENNA 


~ 


~ uu 


Engineered for 
both VHF and 


yr — black 


and white or 


color. 


Specially 


electronic dipole 
separators for 
highest gain on 
both high and 


lo 
an unbelievably high 11.5 ab 
tlonal front-to-bar front-t 
tion of unwanted 
KWIK-RIG inetallation—pre-as 
$34.50 LIST with Stocking Kit, 


signals. All 


w bands. Gives 
gain. Excep- 
o-aide rejec- 
ayarnem. 
embled 


17.25 NET. 


METEOR SINGLE BAY — noes M-1 


$16.25 LIST 
COMET MODEL C-1 


2—- 15 
inagineered for strong front 


y 
desirable 
yeni type 
meets t 
reception 
VHF require- 
ments for 
primary, 


Also for UHF in primary areas 
gain and 


low aide and rear pick-up with wave- 
vineiple for in-phase tuning. KWIK instal- 
Fation ore. assembled. Aluminum, 


$19.75 1 

snananete 
For all « 
broad rece 
quired. An 


$9.95 wer 


MODEL $ SERIES 


reas where 
ption is re- 
outstanding 


value in @ Conical Type 


Antenna. 

Super-fine 
Channel 
KWIK- RIG 


— completely 


sembled 


MODEL 

! SINGLE BAY 

2 TWO BAY 

4 FOUR BAY 

Boy Stacking Kit—Ne. SK.2 
Boy Stocking Kit—Ne. SK-4 


5. 
$. 
b 
2 
+ 


PLANET 'SUPER-DE 


For the finest VF All-Channel p’ 


Gives VUF 
reception for 
o2— 135. 

installation 
pre-as- 


All aluminum, 


Luxe" 


tlormance 


Channels 2 —— 14, Highly recommended for 


extreme fring 
te 150 mi 


area use — for 
and more. EI 


distances up 
iminates co- 


channel! interference and has highest front. 


to-hack ration. Also desi 
KWIK-RIG pre-assembled. 
moo 


Single Boy 


Boy Stocked Arrey $69. 


ned for 
luminum 
ist 


$34.95 


color. 


wer 
15.95 
90 $31.90 


All prices F.0.8. Burbent, Coelifernic, 00 
NOT REMIT MORE THAN PURCHASE 


PRICE. You pay shi 
coipt of goods, 

25% deposit reavired on oll 
ders, DEALER INQUIRIES 


roan. ELECTRONICS 


urbonk 


Burbenk, Colifernia 


PLEASE SHIP ANTENNA NO. 
(C) Check or () Money Order enclosed. 


NAME — 


ADDRESS __. 
city 
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ping cherges on re- 


souciri. 


aia 


PRODUCT DIRECTORY 


of High-Fidelity Audio Equipment 


ANTENNAS, FM 

ADVANCE paevnemes co., 
Oak Park, Mic 

AMERICAN Puenoric CORP., 


cone. » 200 Central Ave., Newark, N. J. 
= LABS., inc., 750 Main St., Winchester, 


cec’ "ELECTRONICS co., Inc., 
Philadeiphia, Pa 

CHANNEL MASTER CORP., Ellenville, N. Y. 

CLEAR — win CORP., 21541 Roscoe Bivd., 
Canoga 


Par 
MY -LITE ANTENNAE, inc., 242 EB. 187 &t., 
N. ¥ 
INSULINE oom. ad AMERICA, 


8610 North End Ave., 


1230 8. 654th &t., 


2601 N. Howard &., 


Bronx 51, 
186 Granite 8t., 


« 6 xt 16th Ave., Brooklyn 4, N. ¥. 

LaPOINTE yon Ae ange INC., Rockville, Conn 
MILLER ELECTRONICS, 2440 Naomi, Burbank, Calif. 
PEERLESS PRODUCTS INDUSTRIES, 812-14-16 N. 
Pulaski Rd., Chieago 61, Ill 
— CORP., THE, 2455 


sca > aa co., 
lif. 
TECHNICAL a CORP., 


Sherburne, 


BINAURAL EQUIPMENT 
Amplifier, preamps., etc. 
Disc (recorded) 
Pickup arms 
Record Player 
Tape (recorded) 
Tape Recorder, playback only, etc. 
Tuners 
(Italics apply only to trade name of recorded 
tapes.) 
a te 1 oom. OF AMERICA, 508 Broadway, New 
York 
aprroveo ciecrrome mevaumany CORP., 
Broadway ew York 10, N (A) 
ee” } Co., 5600 Fifth Avenue ‘ew York 36, N. Y¥. 
(c 
av Tape Lemans, inc., 730 Fifth Ave., 
Yor N 
Beir souno systems, inc., 566 


lumbus 7, Ohio. ( 
BERLANT ae ne AUDIO DiV., 
eo ta te Mar | 917 


Vega Ave., Cleveland, 


2814 109th St., San Francisco 


111 Taeo Ave., 


928 


New 
Marion Rd., 


AMERICAN 
w Jeflerson, Los An- 


Co- 


area ‘OF CALIFORNIA (81GG RADIO CO.), 2506 W. 
Washington Bivd., Los Angeles, Calif, (A, @) 
BRAINARD BLSSvRSNSS, zoos Santa Monica Bivd., 
Los Angeles 64, Calif. (A 
BROWNING Camomaronies, Inc., 
Winchester, Ma (@) 
ages LABORATORIES, iNC., Hanover Rd 
wrie Township P | 
concenrAares, Inc., 
‘ 
coon LABonaTonies. inc., 101 
Conn, (A Cc) 
DewALD ‘RADIO’ MANUFACTURING er 85-16 
Long leland City 1 (DB) 
pvname MAGNETRONICS tone. 
maico » NC., 21 N. Ord Bt., 
Minn i 
—mc Epeoneenes CORP., 
4. Minn €. 
FENTON CoO., is M St 
ae ag = ENTERPRISES, 
liywood, Calif ) 
INTENNA TIONAL SCIENTIFIC INDUSTRIES CORP., 
1 B. 42nd St Minneapolis 6, Minn. (FF) 
LANGEVIN —_ as at 47-37 Austell PL., 
Taland City 
LIVINGSTON. giecrrowic CORP. 
ATLANTIO, BMPIRICAL), 


€. Ff) 
mareoone inc., 8. Kilbourn 


{ 

mason ELECTRONICS CO., 42 
lyn, N. ¥. (0) 

MATTISON et ged an ary CORP., 
1A1 Rt ew k 658 

NEWCOMB were PRooucrs to., 
Ave., Hollywood 88, Calif. (A) 

PARaPLecics rc. CO., 10068 Franklin 
ranklin Park, Til, (A) 

ss har CORP., THE 8. Tripp 


RADIO cea, OF AMERICA (RCA 
Fifth Ave., New York 20,.N. YY. (f@ 
RANGERTONE, inc., 73 Winthrop St., 


SioMiMAsTER CORP., 111 Cedar St 
y 


c, BD) 
SONEX, INC., 245 Sansom St 
summMiT Gy SeToemes, iwe., 


mit, 


N 
rel eérmosonte bw Ae 55-18 


760 Main &t., 


& Ridge- 
r 
400 Jackson Ave., 


Glencoe, 


Second St., Stam- 


ov or THE 
Minneapolis 1, 


806 FE. Tth St., St. Paul 
(Ff) 


Cahuenga Bivd., 


New York, N. ¥ 
5362 N 


Long 


(AUDIOSPHERG, 
Livingston, N (8, Cc, 
1101 Chicago, ML 
Meserole St., Brook- 
10 W. 
‘oR 24 Lexington 
Ave. 
777 Chieago 24, 
VICTOR), 620 
— N. J. 
, New Rochelle, 


Upper Darby, Pa 
7 Industrial Pi., 


(Aa) 
Sum- 


87th St.. Long Island 


THORDARSON | MEIsswER MANUFACTURING DiIV., 
th & Relmont Ave., Mt. Carmel, Til, (A) 


WEBSTER. CHICAGO CORP. (WHBCOR), 
Bloomingdale Ave., Chicago, lll, (€) 


DISC RECORDERS ~nd0 EQUIPMENT 


A Heads C Recorders 
B Record blenks DO Styli (recording) 


ALLIED REC 5 a ng 32 
point Ave., Long Ist land City, N (8, 

ASTATIC CORP., THE, P. 0. 
Ohio, (A) 


5610 W. 


52 Green- 


3, 120, Conneaut, 


AUODAK CO., 500 Fifth Avenue, New York 36, N. Y. 
(A) 

AUDIO DEVICES, INC., 
York 22, N. Y. (8, DB) 

on” SOUND a ta” Inc., 6556 
lumbus 7 (c) 

BRUSH qLectrowics co., 340 
land 14, Ohio (A) 

CAPPS & CO., 20 Addison PI 
(Dp) 

ee) ENTS CORP., 
( ) 

COOK LABORATORIES, INC., 
ford, Conn. (A) 

ELECTROVOX COMPANY, (Waase PROD. 
UCTS), 60 Franklin St t Orange D) 

sagen 3 ReSoneene EQUIPMENT to., White- 

me 567 
Jensen imbUST RIES. Inc., 
rest Park, Tl. 

uupes TNGINGERING. ‘eDwin A., 5 W. Washing- 
ton Bivd., Los Angeles 16, Calif. (A, 8) 

panete, INC., 6415 N. Ravens Ave., 


hi. (Dp) 
pResro nEConoING coRP., P. O 


N. J, cc, o 
Reeves SOUNDERAFT eat 
York 146, N £ 
REK-O-KUT co. 88 OL 
City 1, N. ¥. (©) 
TETRAD co 62 St. Mary St Yonkers 2, N. ¥ 
WILCOX-GAY CORP., r te, Mich. (B, ©) 


KITS 
AM Tuner 
AM-FM Tuner 
FM Tuner 
Power Amplifiers 
Preamplifiers 


ACOUST! CRAFT, 


444 Madison Ave., New 


Marion Rd., 


Co- 


Perkins Ave., Cleve- 


Valley Stream, N. Y. 


106 Main St., Denville, N. J. 


101 Second St., Stam- 


inc. 


7833 W. Harrison 5St., 


Chicago 


Box 500, 


Para- 


10 BE. 62nd St., New 


Queens | Long Island 


(BD) 


Speaker Enclosures 
Binaural Amplifier 
14122 Aetna St Van Nuys, Calif 
‘ ’ 
APPROVED ELECTRONIC eee eeary CORP., 925 
Broadway, New York 10, N. ¥ , 8, Cc, DB, f, G 
BUTLER MFG. co., Inc., B. B., i rm Randolph St 
Bellwood, Il. (F) 
cLece LABomATOomiEs, Inc... - ar 
dale Av Morris Township j 
COLLINS Auolo ae cae Neg ¢0., 
Mountainside, N 
P. O. Box 868 at fle : 
DewALD RADIO MANUFACTURING pears 
87 , Long leland 
INSTRUMENT co. ine: 
th oklyn 11, N. ¥ {© 
ELECTRO souno| CORP., 115 


lleck St 
Ma 
ELECTRO. ‘Voice, Inc., Buct anan Mich. (F, 4) 
TON CO., 15 Moore St ‘ York, N. ¥ 
Freen TRANSFORMER - “INC. i718 
Brooklyn 27, N. ¥ 
c ~ hk wooo. pRooucts p AS Inc., 
troe ya 
GENERAL APPARATUS co., i4 E 
York 16, N (€. F) 
GROSSMAN “ew ry aR porate co., 
(o 


er Rd. & Ridge- 


INC., Route 29, 
(Mailing 


address 
‘(EICO de 


» Boston 


(&) 
Weirfield 
99 N. 11th St., 
32nd St.. New 
81 Spring St., 
] Benton Harbor, 

A, Cc, OB, £. F) 
ASSOCIATES, 
oO. N.Y fF) 
Ps ASSOCIATES, FP. 0 
MATTISON TELEVISION ane mame 
181 St New York $ Fr 


MILLER CO., J. W., 5917 § Matt 
‘ ) 
inc., M. V., 
Wash. (F) 


nc., 1483 Coney Island 


Box 64, Hope, 
CORP., 10 W. 
Los Angeles 3, 
4002 Fruit Valley Rd., Van- 

° Sopymrnuves DIV., 2836 N. 

Ch F 
PRECISE DEVELOPMENT. corp., 2 
Oceanside, 

RADIO KITs, 120 
N. Y. (A, _* 
ane music erie a4 58 

(Dd, 
riven "roee INDUSTRIES, ) River 
RJ ‘avoro pRooucts, 80 Shore Rd 
te 1, N. ¥. (F) 
signTMasTER corp., 
N. (*) 
STROMBERG. CARLSON CO., SOUND DifvV.. 
ve., Rochester, N. Y. (F) 
ELECTRONICS, inc., 
Summit, N. 
vor masver cone.” 76 Front St., 
c, 
TELECTROSONIC oa 85-18 
Island City 1, N 


=) 
Tages ARSON. Malssnan “MANUFACTURING DiV., 
ie Belmont Ave., Mt. Carmel, Dl. (A, B, C, 


Neill Court, 


Cedar St., 


New York 6, 


Water St., Port Ches- 


Edge Rd., River 


Port Washing- 


111 edar St., New Rochelle, 


1225 


PL, 


Industrial 


N. ¥ 


Brooklyn, 


S7th St.. Long 


©) 
rman TRANSFORMER CORP., 405° 
Venice, Calif, (0, & 
UNIVERSITY LOUDSPEAKERS, 
Ave., White Plains, N. Y. 


PHONOGRAPHS AND EQUIPMENT 


A Cartridges 

8 Manual Record Players 

C Needles (pleybeck) E Record Changers 
D Pickup Arms F Records (test 


a MICROPHONE CO., AN ELGIN NATIONAL 
TCH CO. AFFILIATE, 5370 S. Pair Oaks Ave. 
pane ll (A, B) 
Ami. Union Ave 8. E.. 
Mich. 


Redwood Ave., 


inc., 80 &S. Kensico 
(Ff) 


Grand Rapids, 


RADIO & TELEVISION NEWS 


aes, ber THE, 
~¢ 


AUDAK éo., 500 Fifth 

(A, Cc, D) 
aubio Devices. Inc., Madison Ave 

(c 
AuDIOGERSH corr. : k Pl 
Aubio MASTER cone., 17 | 
(B, 
AuToCRaT eectromics co., 
(B, € 
ban euscvnemes, 1701 
y E 
BENWETY & CO., PAUL, 2 
Bocen £0. INC., DAVID, 29 N 
BRITISH inoUSTRIES fone. 
o 

capes & CO., 

(c) 
columera RECORDS, 

(B, C, F) 

conan, INC, 
COMPONENTS CORP.. 

8. F 


COOK LA i St 
crescent “inpustRies. Inc., 
£ 


D a RR, LTD. «4 BE. G 
DEAN ‘te Tmomic CORP., 
puaaines SALES corp... THE 

puoTone co. Los co St Ke -4 

ELECTRON ENTERPRISES, 69 

ELECTRO — ees a ae Long 
ELECTRO voice. ine nan, M 
ELECTROVOX CoO., ie. 
raimcwiLo aeconoine equip. Cco., Whit 


150-09 


FANON ELECTRIC co., Inc., 
y B. £ 
FENTON co., 1° t.. New ¥ 
aT" ivectmic, inc., 
r A, Oo 


eannane Sales conp., 

SB. € 
GENERAL ELECTRIC CO., Ble 
p ° . o 
Lay mage co., 


or 


GENE mat THE, 


New 


t a 
(WALCO PRODUCTS), ( 
“ . } c 


GRAviine’ co., THE, 1224 Ave 0 ‘ go 


cray atseancn & DEVELOPMENT Co., INC., 
Grommes viv. “oF PRECISION ‘< “matey 
Grossman 5 hapio a ELECTRIC ‘co. ar 
JENSEN INDUSTRIES. Inc., 


Kincoom pRooeucts, LTo., 23 P 
KRarT BROS. ‘INC., 

KRAL PRODUCTS, 1704 W 
Lees ENGINEERING. 


ington Bliwd 


LIVINGSTON ELECTRONIC core. 
D) 


EDWIN A.. 


mason ELECTRONICS CO., 42 Me 
N 8. £) 
MARKEL ELecratc PRODUCTS, 


{ ) 
mp ENGINEERING CO., Fa 
NATIONAL COMPANY, INC., 
i Maes (@) 
PERMO. Inc., 64 N. Ravenswood 
mM, «¢c) 
PrANSTIEML Cuanncas CORP., 
] 


104 Lake 


I 
PICKERING ‘AND go. ine, 
e. L. L. N.Y . dD) 
PRESTO RECORDING. comp, 
(8, Cc) 


RADIO coup all ASSERICA Gnewnes 
UCTS Div., Fr ‘ 


(&) 
RADIO MUSIC SenP.. 


(A, 
nECOTON cone. | 
y ia ©) 
REK te Kur. %.. Que 


(8) 
ROBINS inpustaies cone... 4 ) He b 
side ¢ (Ff) 
ROCKBAR cone (AGENTS ger COLLARS, 
e GOODMANS IND), 
N. Y. (A, B, ©) 
Ssert, bee my HOSMER, INC., 
M (8) 
snune “GROTMERS. oe 
I . c, 
signi masren ‘conr.. 
y A. 


f 
SONOTONE conp., I f 
—a i. ome ), tTo., 


reLevex co, THE, 4¢ 
ic) 


reread to’, f 

THORENS CO., 

TURNER CO., 
Rapids, lowa. (A) 

UNITED AUDIO ig mgt tg atv . , TED orT 
corp 


202-4 Yor) 
(A, B, £) 
u s SScounee co., 112 Ve 
c. (8) 


weaTwens INDUSTRIES, Pea +) 6 


i D) 
wensven curcaco ‘conP. (WEBCOR), 
ringdale Ave b ag I (@) 


POWER AMPLIFIERS 
A With preamplifier 
8 Without preamplifier 


ALTEC LANSING CORP , ¢ 
Bever Hille, Calif. (A, @) 


November, 1955 


658 


Inc... 


(c) 
Cedar 


mare 
uN. ¥ 


BA’s NEW 1956 


e CATALOG 
YESS/R-ITS THE 


KING-SIZE CATALOG- 
164 KING-SIZED (8k x02) AAGES 


OFFERS MORE ITEMS PER PAGE--IT'S 
EASIER TO USE..JT'S EASIER FOR 
yOu TO ORDER 


e 
1 


‘ij: HI 


CZ 


pPLEsEE CO- 


«sgatts missoue! 


BURSTEIN-AP 
gpgnnnn suri oud 


eee 
BURSTEIN-APPLEBEE CO. Dept. M, 
1012-14 McGee St., Kansas City 6, Me. 


RUSH COUPON » ies | 
FOR THIS BIG ; 
CATALOG NOW! i. "= 


Mame 


NIVERSAL TV FAMOUS FOR 24 YEARS 
1,000's OF SUCCESSFUL GRABS COAST 10 COAST 
SOLA CONSTANT- 
VOLTAGE 


TRANSFORMER 
Ends fluctuating line 
voltage! 


OVER 60% OFF... 


the factory price at a i-input 2.000 VA unit 
here's another bonus! This Air Forces 
overstock, Gola Cat. No. 30768, has 4 inputs 
V., 190-250 V.. 60 ey. or 50 cy. Isolated secondary 
ts constant 116.0 V. + 1% from no-load to full-tead 
of 17.4 amp. So, Wf you choose, use it as a 220:115 

step cane, And stash $147.50 off the ‘actory 

in original wooed box 
Ship Si, 254 ‘be °o8 


Feat aes *$97.50 


(EXPORTERS. Note choice of 3 cycles 


THE M. R. COMPANY 
P.O. Box 1220-A Beverly Hills, Calif 


L 
waseis 
4 


hewded by one 


poo Fill OUT COUPON~-—-~ 
| UNIVERSAL TV SCHOOL ‘ 
1220K Admiral Boulevard, Kansas City, Missouri 


Mi N RMAT N PRES 


PUNOS Ul Saul} olf 10} 


a 


ul 


e%s 
“,* 


OUTPUT TRANSFORMERS 


ULTRA-LINEAR 


* The quality of Acrosound transformers 
is accepted throughout the world 
as being unequalled. 


The finest amplifier quality comes 
from the optimum integration 

of the best output transformers 
and the best circuits 


Acro-developed Ultra-Linear circuits 
are likewise accepted as the best, 
and the combination of these factors 
make the finest sounding and finest 
performing amplifiers obtainable 
Excellence of Acrosound transformers 
and circuits is illustrated 
by specifications of the TO-330 model 
designed for high-power Ultra-Linear 
amplifiers using the new 6550 tubes 
Frequency response + 1 DB, 10CPS 
to 100 K¢ 
Power 
rating 


50 watts 20 CPS—-30 K¢ 
100 watts 30 CPS—20 K¢ 
Impedance—-3300 ohms plate to 
plate to 4, 8, 16 ohms. Primary 
taps located at 40% for best U.L. 
performance. 
Price: $39.75 at leading distributors 
* Catalog available upon request 
* Distinctive features protected by 
patent! 


(@ 


ACRO PRODUCTS COMPANY 
369 Shurs Lane, Philadelphia 28, Pa. 
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aan, wwe. se 500 Union Ave., 8. E., Grand Rapids, 


amptivien cone. o AMERICA, 19% Broadway, 
York 8) 
appmoven ciecraomec INSTRUMENT CORP... 
y New York 10, N. ¥. (a, & 
ean ELECTRONICS, 1701 Boone 
N 


y 
beam _instaumenrs amen © Fifth 
(A, 
Be souno sysvems, » ee 


lumbus 

BIGG or CALIFORNIA e108 RADIO CO.), 2506 W 
on Bly Los Angeles, Calif. (A, 8) 
Le ‘bavio, 29 Ninth Ave., New York 


Marion Rd 


BRAikann ciectromes, Santa Monica Blvd 


80 Shore Rd Port 


N 8) 
Bnocinen ELecrmonics | ted 144 E. 32nd &t., 
Ne 6, N. ¥ 
enaLiencen Ampcirien <o., 29 Ninth Ave New 
y 
cLEee LawonaTomies, 60C., Hanover Rd. & Ridge- 
R J 


da Mo Te b ‘ (A, 
DICTOoRAPH pRooUcTs Inc » 96-25 
Js N 8) 


140th St., 
DuKANE Cone. fee N arte I (A, B) 
wag ey ENTERPRISES, 91 Ww 
erwyn, Til. (A. B) 
ELECTRONIC NSTRUMENT Rj inc. (£1CO), 84 
Withers Brooklyn 11 YY. (A, B) 
ae > hay * 4 souno corp. I °F Halleck St., 


ana 
n.ectro. voice, InC., Buchanan, Mich. (A, 
FAIRCHILD RECORDING EQUIPMENT CoO., 

stone 57, 
FANON ELécrmic | (2. 
N ‘A, 


Stanley Ave., 


Boston 


) 
White- 


inc., 150-00 South Rd., 
8) 
NC. Box Pb Irwin, Penna. (8) 
riswen naere cone. 21-21 44th De 
f 


a) 
Genehal eLectmc co., 
. ¥. (B) 


Long Island 


Electronics Park, Syracuse, 


¥. Cahuenga Bivd., 
1 W. 64th St., New 


8) 
crommes piv. (oy P mmesoene ar" he inc., 
9101 King Ave., Franklin Park, Il 
GROSSMAN RADIO a “ELECTRIC co., or Sort ng St., 
Ne ork, (A. B) 
HAMILTON dactronics. 2726 Pratt Ave., Chicago 
520 Main St Westbury, 


rial Rd., Harbor, 


Benton 


(A, B) 
ames. INSTRUMENT LABORATORY, ©9110 S&S. S2nd 
t., ¢ (8 


Austell Pi., Long 


wehing 


4 on 

MAJOR im aye De co., 
lyn, N 

MARANTZ COMPANY, 44-16 
Island City 1, N ) 

MARTIN aC _e “. S., 1916 Greenleaf St., Bvans- 
ton, Ul 

McInNTOSH {Ab., InCc., 320 Water St 
N.Y. (B) 


Vernon Bivd., Long 
Binghamton, 


(A, B) 
Malden 


MP ENGINEERING CO., Fuirfield 5, Conn 
NATIONAL COMPANY, INC., 61 Sherman St., 


48, Mase. (A, B) 
me wy AUDIO PRODUCTS CO., 6824 Lexington 
ve., Hollywood 88, Calif. (A) 
palmer. inc... M. V., es Fruit Valley Rd., Van- 
ecouver, Wash (A, 
PARAPLEGICS MFG. to. 
Franklin Park, Il. (8) 
vue a * Ls & 17-06 B6th St 
(A. 


8) 
navio cone ‘or AMERICA (ENGINEERING PROD- 
UCTS DIV.), Front & Cooper Sts., Camden, N. J. 


(A, B) 
maDio CRAFTSMEN, INC... THE, 4401 N 
As Chicago 40, Ti. (A, B) 
Water St Port Ches- 


10068 Franklin Ave 


Long Island 


Ravens- 
e 
RADIO ag) core., 84 5 
er, N (A. @) 
mAULANO pore CORP., 9515 W 
ago 18, Tl, «Ad 
REGENCY mevegea™ ‘. .. &. A.. aT zee Pen- 
dieton Pik Indiananolia 2¢ Ine 
SARGENT RAYMENT co. THE, 1401 Oaiae ile 
Rd. Oakland 20. Calif, (8) 
SCOTT. IMC., HERMON HOSMER, 555 Putnam Ave., 
Cambridge 39, Mane. (A, B) 
eet ef SLserRomce LABSRATENED, inc., 
2202 Cu Ave., Chicago 18 (A) 
sunaen SOUND, . 2808 M S&t., 
ington 7, D. © 8) 
ee ey et CORP., 111 Cedar &St., 
A 


Addison St Chi- 


Harbor 


N W., Wash- 


New Rochelle, 


e t oe.. bes Sansom St., Upper Darby, Penna. 

SONOTONE CORP... Bimeford, N. Y. (8) 

SPECIAL pageueres Cco., P. 0. Box 188, Rockville, 
c 

STEPHENS MANUFACTURING CORP., 8558 Warner 
r., Culver City, Calif 

STROMBERG. CARLSON co. eouNo DIV., 1225 Clif 
ford Ave., Rochester, N. Y. (A, @) 

SUMMIT ELECTRONICS, INC., Industrial Pi., Sum- 
mit, N. J. ¢ 


88 Pearl St., New York 


8) 
nn (AMERICA), LTD., 
yY. (8) 


reci. MASTER conp., 75 Brooklyn, 
(8 


) 
TELECTROSONIC CORP., 35-18 S7th St., Long Island 
City 1, N (A. B) 

THORDARSON. ‘watssnen MANUFACTURING DivV., 
Tth & Bellmont Ave., Mt. Carmel, I! 8) 
UNITED a ener co., 150 Varie St.. New 

York 18 y 
U. S&S. RECORDING CO., 1121 Vermont Ave., 
Washington 56, D. ¢ (A, 
la | ELECTRIC CO., 
( 


N. W., 


) 
1900 Clark & Racine, 


WELLS-GARDNER & CO., 2701 N. Kildare Ave., Chi- 
cago 59, Il. (A, B) 


PREAMPLIFIERS AND EQUIPMENT 
A Audio Mixers 
B Dynamic Noise Suppressors 
C Filters > and scratch) 
D Phono Equalizers E Preamplifiers 


* Ask For Sprague By 
Catalog Number 


SPRAGUE 


WORLD S LARGEST 
CAPACITOR MANUFACTURER 


( LNOG © DON’T 


Step ahead faster 
as an 
INDUSTRIAL 


ELECTRONICS 
TECHNICIAN 


Turn your experience into a 
big, new better-paying career! 


Day by day industrial plants are adding more 
electronic devices — f{: orting, counting, 
checking almost any cor ) ob you can 
name Cash in on indu great need 
men who can keep these device n top work 
ing order. Make more money, feel more secure 
doing work that is second nature to you. With 
what you already know out elect 
have a long head start field just begin 
ning to boom. GET INTO IT RIGHT NOW with 
the help of 


PRACTICAL INDUSTRIAL 
ELECTRONICS LIBRARY 


No long sessions on math 
or theory! These 4 prac mes (1390 
tical volumes show you ’ . 
how to keep the plant 
electronic equipment 
working . . how to | 
cate and correct tube and 
circuit troubles hoy 

& Zeiuff’s 
to install service, and a of 
maintain even brand Electron- 
equipment without bein wees 
stumped by new circuit 


FREE TRIAL—EASY TERMS! 


MeGraw-Hill Book Co., 327 W. 41 St 
Is the Practical tadustrial Electron 


onics you 


_Hieetr onies 


Fahne 
Electron 


aving of * 
of $26.00.) Otherwise I 
(Print) 

Name . 
Address 
City 


Company 


Sele BE EP caret 


Position RIN- 
This offer applies in U.S. only 


ee. ft -Li_t. see 
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ALTEC .Anee corp. 


Be (&) 
apPRoven “ELECTRONIC eS TRUMERY CORP., 
B Ne y YY. «&) 
Bram “INSTRUMENTS ‘CORP., fth Ave., Nev \ AT THE 
(&) 
Bice ‘or “cALironnta (BIGG RASS A. ). 2506 W c 


AL? &. Db, &) 
Bocen €6., ime. Savio 


enainano aibeotles. ss ¢, Santa Monica Ul THE HALLICRAFTER SX-96 


BROCINER ELectRonics CORP., 344 E. 32nd St., Only 
i 


y 6 Y. (@) 13 per 
cece LABORATORIES, | Inc... Hs Pe a. & Ridae- , > .62 month 
pictoomarn prooucts INC., 95-25 149th St., Cash Price $249.95 


e) a ° 
pusRow “DEVELOPMENT CO., 235 Penn St., Bur . Pay Only $25.00 Down 


N 
DYNAMU. MAGNETRONICS cone. Div. OF THE 
Alco ge.. Inc., 21 N . Minnea ei. Selectable side band receiver with im- 


M 
lity through temperature 
TR ' wsTRUM NT CO., INC. (EICO), proved stabil 
as, onic : . (©) . compensation of the WE oscillator cir- 
ELECTROSONIC SPECIALTIES, 
I 


72 ntor td., cuits and use of the crystal control 
per Darby, P (fe) THE HALLICRAFTER $X-99 second conversion oscillators Precision 
ELECTRO VOIcEe, Inc., I r Only tear drive dial system on main tuning 
—Emc pecenerns CORP., &« Seventh St., St 


P Mi (fe) ver and Bandspread diais. includes SO Ke 
EPCcO ELECTRONICS, INC., 140 Liberty St., Ne $11.92 nonth highly selective IF system, AVC-noise 
¥ N. ¥ ©) limiter and grey-dblack cabinet with 
FAIRCHILD RECORDING EQUIPMENT CO., te- Cash Price $149.95 brushed chrome trim. Frequency range: 
vanon ELécTRIC Co. InC., 150-09 th Rd. Pay Only $15.09 Down + to 34 Mc. in 4 bands. Ship wt 
Jar a N.Y. (€ s 
FEMCO. INC. Box 32. Irwin, Penna. o., R-46B Speaker $17.95 
viswen RADIO CORP.. 21 i4th Dr., Lor anc The smartly styled receiver with the 10 ' 
‘A, Cc, © © 11, 15, 20, 40 and 60 meter amateur 
GENERAL ELECTRIC CO., Electronics Park, § see bands and separate bandspread tuning THE HALLICRAFTER $-38D 
corwam SELEVision enon. : ch St ; condenser. Has crystal filter, antenna 
(D. ©) > trimmer, “S"' Meter, RF stage and two ONLY 
cnomnes ov oF pRecssren ELECTRONICS, Inc., if stages. Seven tubes plus rectifier . 
9101 King (0, E) Band selector, .ensitivity, main tuning, | o~ 
encesmAn RADIO & ELECTRIC co. 63 Serine ’ standby, noise iimiter controls and others ' $5. 
, rat : Broadcast Band: 540-1660 Ke. Three short 
‘ ratt Ave ‘ ‘ J 
HAMILTON ELECTRONICS, 2726 F op te - 94 Me. Chrome. Cash Price oa 
MARMAN (KARDON INnC., 520 Main St., Westbury L. L, grey-Black steel cabinet. Ship Pay Only 
MARLEY PRODUCTS ce 21 62nd St., } , $5.00 Down 
(D, E) 
NEATH CO. 566 Territorial 3 enton Harbor, Mik Low cost receiver that features: Broadcast 
£) band, 0 Three short-wave bands 
cLasesvens mre. Sty 7 Ay i tell PI., 1650 Ke. Communications type con- 
and Cit , trols for accurate tuning. Separate tuning 
se ee ae Gael tk ; TRADE-IN control. Headphone tip jacks on rear. Built- 
MARANTZ “€O., 44-15 Vernos ' ean ay K,. ene, one 7 for +s aged of 
Y. (@) , ode signals, Four tubes plus rectifier. Gr 
MARTIN AND co. MH. S., 1916 Greens t ans VALUES! steel cabinet with large, easy-to-read dial. 
ton ! - 
a 4 Sa uae. abe Geter 4 re: ON RECOND. PAYMENT + Bag 125, 50-60 cycles, AC-OC. Ship wt, 


N. Y. (A, B, E) EQPT. 
MILLER co.. 41. W.. S917 ; t “ rele 
Calif. (Ci 


aE de inn 0. Ons WE HAVE ALL MODELS IN 


NATIONAL COMPANY, INC., ¢ 


io beoee Cee ! THE HALLICRAFTER LINE 
NEWCOMB AUDIO PRODUCTS CO., ‘ ‘ ton 

Ave., Hollyw 8. Calif. (©) Including the Revolutionary New 
ORTHO FILTER CORP., 1% 4 


palteta: Whe... v 4002 Fru Pep hangpe SR-500 CONSOLE STATION 


“ } 


PENTRON CORP... THE, 777 § an , 24. Write for Complete Details Today 


PrANSTIEML CHEMICAL CORP., 104 Lake Vi Des TO THE CATALOG! 
PICKERING ‘ano ce, one., Woods , Qccem> World's LARCEST Distributor SEND FOR 

de, L Y. (D, E) OF AMATEUR RADIO EQUIPMENT YOUR COPY TODAY ' 
PILOT RADIO. CORP... 37-06 36th St. Long Islan 


Y —_ ESE Oh Or rr lr Ol | | 


cht N 1D 
precise OLVELOPMENT conP., 2 Ns ) gt) 


Oceanside. N.Y. (€) : [ Please rush me: [) FREE 1956 Catalog, and information on items 


PRESTO RESSRSINe corp., Fr 0 Box 00 
P n 


| tD. &) checked below! Quote your top-trade offer for my 


RADIO. Con. OF AMERICA (ENGINEERING PROD- 
on your 


UCTS DIV.), Front and Cx er Camden 
(&) —— 
RaDio Ry ond. me wt ty De 4401 WN ta a- ‘ or 4 (New WRL Capt. Desired) 
& 


Ms A ic ’ - 
5 tos ff " , SX-06 6) S%-09 §=6©(5 5-380 [) 58-500 Console 
RADIO Music Comp. ° 4 Wate , Wald Radio )WRL's Globe King WRL's GLOBE SCOUT | 
R. AND a. eucrmonics CO., Box 18, Washingt Eqpt , 


[) €- a Pay Plan 


4. tap )WRL's New VFO 
6, D.C. (E) LABORATORIES © Wall Map (He) C) New WRL Beams 
REGENCY DIVISION, I. D e. A.. INC. 7900 Pen- | 
eton Pike Ir Ir (&) : 
scorr, One.. HERMON HOSMER, 85 Putnam Ave., Name: 
ge 29. M (8. BO, £) 


SHRADER, ‘souno, INC., 2803 M St., N. W.,. Wash- Address: 


Upper Darby, Penna. ’ aowar 20777 City and State: 


(present equipment) 


SONOTONE CORP., Elmeford, N. Y. (©) 
SPECIAL PRODUCTS CO., P r 188, Rockville, COMMAND RECEIVERS & TRANSMITTERS 
A) 


Ma USED RECORDING TAPE (PLASTIC BASE) 
: UNUSED, Equipment in pert 7 3 ATTENTION: Radio 

stromeene CARLson CO., SOUND DIV., Deion 1.79 for 7”°-——-1200 foot 

Ave., R (A, ©) Receiver with 28 sna ONLY $10.96 . tades : — 

summery ELECTRONICS, INC., 7 Industrial Pl, Sum ‘ anion Trat : C OWLY $12.95 . 7 Hy = : Soo foot 
(A, B. E) BOTH UNITS for $23.00 ‘ ms ‘4 or 2 ’ i a 

SwiTCHCRAFT, INC., 1828 N. Halsted St., cago the above except tha ' , ih mylar." sonume .27 for 3”°-— 150 foot 

ih. (A) 


otherwise in perfect cor hoc ns , : (extra 10% in lots of 12) 
TANNOY (AMERICA), LTD., 18 Pea t.. Nev t ‘ $9.9 Ihe 7 I : y 
v.«€ 


ibes and crystal un't pe Al Mc 


| included i mil mylar or pleet 


’ Supe 1 ' ch ‘ , 
veer MASTER CORP., 75 Front St tro yn, N HENRY SAMARA, LULA, GA. oe 
’ 


All prices F.0.68. Luta, Ga. Cash or 25% with order “ ” 
TELECTROSONIC CORP., 85-18 87th St., Long Island USED MVLAS Aye A Mil) 
City ia. ©) = 
THORDARSON MEISSNER MANUFACTURING DIV., 900 #. (5" reel) 
7th & Bellmont Ave., Mt ‘ (c, ©) 1800 #. (7” reel) 
TRI-DEX CO., P. O. Box 120 I inay, Calif, (&) sthe ree " 
UNITED TRANSFORMER CO., 150 Varick St., New oe one ee "s 
(c, DB) 
te ’ vetessres 
uv. ’ “RECORDING CO., 1121 Vermont Ave., N. W., r hub) 29 «8 
Washington D.C. (A, E) SAVE S $ $ fit e glass Reel 62.24 
WensTen | ELECTRIC CO., 1900 Clark St.. Racine. EMPTY BOKES: 5 ?, 
in 


THOUSANDS OF BARGAINS 7” Se ss 


Rend for Price List. "Tape Re 
SPEAKERS AND EQUIPMENT Send Stemp for our wie and Theme” mage 


ie (Gjeck teeuee 


ae Networks G | A N 7 Cc A T A L @) G eveltabie.) 


Baffles (speaker) Please inciade Sulhoent Postage 
Mid-Range F Wide-Range UNITED RADIO CO COMMISSIONED ELECTRONICS, INC. 


Tweeters (cone type) G Woofers SGA MARKET ST NEWARK WJ 2503 Champlain &t. NW Washington 6, 0. © 
Tweeters (horn type) H Tweeters-Electrostatic 
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MN-26C DIRECTION FINDER 


Aircraft and marine radio direction finder Freq 
150-1600 KC. 24 VDO input Rasily modified to 
12vin Complete with flex cable, piugs, loop, 
indicator, ete With achermatic 

guaranteed only 


or airplene! 
APN4 Loran set. Frequency range 1700 zoee 
KC, complete with LD6R/APN4 my ROB 


AVN4 receiver, eryetal and plugs 129 50 
. 


Complete Brand New 
AN/APN-9 Brand New $295.00 


NAVY RECEIVER TYPE ARB 


Four band 105 to 9050 ke Low freq., ship 
broedeast——40 to 80 meters. Ineludes tubes and 
dAyaumeator for 24 volt operation Easily con 
verted for 110 ¥ 12 Vv. or 6 Y Rehematic 
inclyded Excellent condition Overall 84%, 


4" 216%". Wt. 30 Ibe 16.95 
. 


Special 
Complete with Shafte—Con 
$24.06 


Controle— 
nectore 


Command Equipment 
(274N-ARCE ATA) 


Model i 

t Excellent B i] 
RECEIVERS ‘eon New 
6 


Remote 


199-660 KE 
h20-1500 Keé 


- - 
“Neer eee eevee 


4546 Modulator 
Mi) 7 Modulator 


HI-Fi HEADSET 
Govt. acq. cost 


Uses lar greoved plastic ther cones with 
voice col in speakers and padded chamois 
. armulls to obtain spacing for correct acoustical 
rad 

Gi oe finest 
Cheeked out, 
Used each 8 

xc. w/earpaeds each 4.96 
~ jo Receiver TT-tube UNF tunable 234-258 MC 


iver with echematiec 


Complete with tubes 5 ea. of GAKS, 
Control Box, New 
$2.98—2 for $5.00 


muealc reproduction 600 ohma 


7 en, of OOO1, 1 ea. of 12A6. Like new 
Lees Tubes 


meter. ! movement cali- 
and 0-10 MA 
New——-$2.95 ea. 


ac $2.96 ea. 
SAPI 4 tor $10.00 


A Sweet Oscilloscope Deal 
INDICATOR UNIT. For conversion to test scope, 
pene: japter, analyser, ete Double deck chassia 

Pi mounted in tube shield, Leas small tubes 
and crystal, but complete with 6CPI 
Exe. cond each . 
26 wett phone "'W 6 tube tranemitter Pre- 
queney range 2-( 1 Two 815 tubes in cireuit. 
One as modulator and one as RF output. Ideal for 
©. A. P., Mobile. Excellent condition, with tubes 


Leas TU's g 95 
’ 


Wt. 24 Ibe 7 
—EEEEEEE 
BC442——Antenna 
Soto: Unit _fomptote with 560 MMF 6 AMP CON 
DENRER. New $3.96 ea. 
Lees Condenser $1.95 en 
wP.26 moduiatt ry power supply for the TA-12 
tranemitter plete with 4 tubes. Dynamotor 
hase an ~ oe. ef 6540 V @ 450 ma Input 

Do 


at aay 4.95 
. 


With dynametor 
Excellent BRAND 
NEW 


Used Model 
2.4 

Handset — Complete 

cord & Wutterfy switch 

Brand New Original Cartons 

10 for 


Mobile Chest Mike. Brand 
new 


~——iO0 Watt kmtir. Excellent 
~i-9-10 Tu's for above. Excellent 


DYNAMOTORS — 


20V 80 MA 

—_—_—_——_——_——_ 

MORILE HEAVY DUTY DOYNAMOTOR: 
PUT.cutput: 1090 VIC § 

5 DC INPUT.4500 V 

last-—DM .42-Excel 


175 MA 
Condition . $4.06 
Brand New $9.96 


——__ 

METER..5°-0-5 Ma, 270° Indication——By Pass 

Bhunt and add scale. Excellent Condition OS 

6 for $5.00 
ivome *.0.8. CHIC pee 


write es NEW BULLETIN AND PRICES. 


oat, W S784, ELECT RONICS., 


ve PO en 
CAlumet = 


ACOUSTIC RESEARCH, INC... 
Cambridge 28, Mass 
ALTEC LANSING CORP... 
Beverly Hillis, Calif 
1500 Union "Ave... 8. z.. 


Auburn &t., 
Monica Bivd., 


’ Grand Rapids, 
(A, B) 

ANGLE Loar yy CORP., 107 Norri« Dr., 

ARGOS PRODUCTS, 410 Mote St., Genoa, Til. (8) 

ATLAS SOUND CORP., 1449 89th St., Brooklyn 18 


Y. (A, ©, E) 
seam INSTRUMENTS corp. 
York N { 8, _& e *, @) 
BENNETT a *& é0., PAUL, 220 E. Ohio St 
i. f 
aes or caLivonnia (BIGG RADIO CO.), 2506 W 


Washington Bivd.. Los Angeles, Calif. (A, 8B) 
= he, rn DAVID, 29 Ninth Ave., New York 


) 
sozax” shies co., THE a. T.. FP. O. Box 866, 
Darien, C (A. 8B. CC, OD, G) 
BROCINER ELECTRONICS CORP., 444 E. 32nd &St., 
New York 16, N. Y. () 
BUD RADIO, INC., 
8) 


7G. CO., INC., B. B., 3150 Randolph St., 
BRellwoe . «8 
CALIFORNIA CABINET CO., 522 S&S. San Pedro St 
Los 8) 


Rochester 


860 Fifth Ave,., New 


Chicago 30 


Cleveland 34, 


2118 EB. 65th St 


€S. 100 Lexington 8S. W 
Grand Ra . (0, F) 
CLEVELAND flecrmomics. ; O74 KE. Gilat St., 
leveland (ic. 0, 
COMPONENTS cone. 106 Denville, N. J 
(>) 
CONSOLIDATED Rane PRODUCTS CO., 15 
i. (0, €, F, G) 


Gutierres St Santa Barbara, 


Main St 


picTooRarn enesuers 1mCc., 95-25 140th St., 
(8) 


Jamaica 
DuKANE CORP... St. Charlies, Til. (C) 
ELECTRON ENTERPRISES, 6017 W 


Mich 


Stanley Ave., 


» Buchanan (A, B, C, E, 


Gc) 
cen man aaah Co., 244 EB. S2nd St New 


Flectronics Park, Syracuse, 


Cenemat “erectaic ,00.. 

(8, 

G@ 4h wooo pRooucrs co., Inc., 
Brooklyn 11, N (a. ©) 

ooo RADIO + ELECTRIC CO., &1 Spring St., 
Ne N.Y . 0. F. G) 


99 N. Lith &t., 


521 EB. 162nd St New 


* bio & ELECTRONICS CORP., 


f 4. (8 
sae INSTRUMENT  peceamteamle 9110 8. S2nd 
Oak Lawn, Til 


yen sen rc. a aeot 
Ii, (A, 


8, Cc, &. F. G) 
KARLSON agsoctavis. ene, 1488 Coney 
ve., Brooklyn 20, N 
Kinaoom Pmobuers, trp.. New York 


(A, © 
Kulmsce & ASSOCIATES, F. 0. Box 64 


(A, B, C, ) 

LANSING SOUND, INC., JAMES B., 2450 Fletcher 
Dr., Low Angeles 29. Calif, (A, B, C, E, F. G) 
LOWELL MFG. CO., 1050 Laclede Station Rd. St 

Louls, Mo. (@) 
MANFRED! WOOD PRODUCTS CO., 226 New York 
Ave.. Huntington, N. ¥. (8) 
MARKELL eo serv, 764 Sixth Ave., New 
N (B) 


York, 
mavrices TELEVISION are pase cormPp., 10 W. 
81 Set 


New York 55 
Manoel s, ine., R. L, 41 ‘. New York 
N. ¥ 


(Ff) 
onto ruven CORP., 196 Albion Ave 
N. J. (A) 


OXFORD ELECTRIC CORP... 191! 8 
Chicage 15, Tl. (BD, F. @) 
PALMER, INC., M. V., 4002 Fruit Vall Rd., 
eouver, Wash (8) 
PERMOFLUX CORP., SrernrEeter OlV., 2855 N 
Kedzie Ave., Chicago il. (a, @, Cc, DB, F, @) 
PILOT Rage con. 17-06 86th St., Long Island 
City 1 
ws, micnors co. » 234 & 
ml. (A, C, Ff. @) 
Guscraic. co., inc.. 
York, N. ¥. (A, B, é, dD. z. » @) 
RADIO CORP. OF AMERICA (ENGINEERING PROD- 
UCTS Div 


. Pront and Cooper Sts., Camden, N. J 


Laramie St., Chicago &, 
Island 
(8) 

23 Park PI! 
Hope, Ark 


sdea St., 
Paterson, 
Michigan Ave., 


Van- 


Marquette Rd., Chit ago 


1241 Broadway, iew 


Bdge Rd., River 


Ll auolo pasey*rs 80 Shore 1.. Port Washing- 
{ 


L. L, 
ROCKBAR éone. (AGENTS FOR COLLARO, LTD., & 
ANS INDUSTRIES 215 EB. 87th &t.. New 

York 16, N. ¥, (A, C, O, 
SHERWOOD ELECTRONIC 


, @) 
LABORATORIES, INC... 
2802 W. Cullom Ave., Chicago 18, Til 


(A, B, Cc, 


New Rochelle, 


®, G) 
SIGHTMASTER one. « 111 Cedar St., 
N.Y. (A . 6) 


SOUTHWESTERN 
2AS1L Post A Rad 
19, Texas 

STANDARD woos vasayer core. 47 W 
St., New York 25 

STEPHENS Manuractumine ‘cone., R538 Warner 
De., Culver City, Calif. (A, @, C, . t. fF. 

STROMBERG-CARLSON CO... wi yf Div., 1226 Clit- 
ford Ave., Rochester, N ¥ (8. 

summit ELECTRONICS, inc., 7 Inds setrial Pi 
mit, 

vaawev of MEMCA). aT} » 38 Pearl St.. New York 
4 (A, 8, . 

vexas wstauemants. COMPONENTS DivV., 
Lemmon Ave., Dallas 0, Texas (A) 

ULTRA HI-FI CO., 709 Sip St.. Union City, N. J. (8) 

UNITED AUDIO PRODUCTS DiV., UNITED OFT. MFG. 
CORP., 202-4 EB. 19th St.. New York 8, N. Y¥. 


18058, Houston 


64rd 


Sum- 


6000 


*. @) 
sry LOUDSPEAKERS. inc., #0 8. Kensico 
. White Piains, Y. (A, @, C, E, FF, @) 
u 1123 EB. Prank- 
. Huntington, Ind @) 
nC., STAN, 725 5S. La Salle St, 
) 


WILCOK.GAY CORP., Chariotte, Mich. (B) 
WRIGHT, INC., 2253 University Ave., St. 
Mina, (8, F) 


Chicago, 


Paul 14, | 


HERSHEL SPECIALS 


TERY PACKAGE 
re ~ agp ELECTRONIC PARTS 


ait 5, wanowant 
Over 1.000 oe 


HI GAIN py 
__MIKE KEP NAMIC 


at 5 eesistOes 
100 Assorted 
+ ohm to 19 

» 5 


wots 


worrest uy wm THe Cour 
Timms c 
th with 
roan gS 


= patce 
S wer °° 
s 
St 


HERSHE cioco, 2. 


LEARN TV SERVICING 
UHF—COLOR—VHF 


Master the latest, up-to-the-minute 

TV and Color TV developments. 
You can Earn to $5,000-$10,000 « year in TV serv- 
icing after a few short months. Education or age 
is no barrier. Find out how you can EARN 
WHILE YOU LEARN in our big Shops and Labo- 
ratories. You work with the “ates! equipment 
Waste no time with Non-Essentials, Math or De- 
sign Theory. Complete information in our new 
FREE booklet. Address Dept. RI'I5. Approved 
for veterans. Free Placement Service 

WESTERN TELEVISION INSTITUTE 
341 W. 18th St. Les Angeles, Calif. 
ee tec anaemia 
Mail me information about training 
Name 


Address 
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WRIGHT ZIMMERMAN, INC... New Bright 
12, Minn. (A, B, C, DO, F, G) 


TAPE RECORDERS AND EQUIPMENT ’ 
— LAMPKIN MET 
B Heads 
- apes 4 ree 4 
ecorders ape (recorde 
E Splicers ape (test 
(ltalies apply only to ode = . + F Cc Cc LI C E N S E 


tapes.) 


nn HIGHER INCOME! 


AMPLiFER ‘come, a AMERICA, 
(c, BO) 
AMPRO ‘Conv. 25 


(D) 

Auoio da se ‘44M ' bh if it b ; d ; 

auoio Masreén Cone (MASTERTAPR), 17 B. 450 5 Over half a million mobile-radio insta 
ic, f. 


Av Tare ‘Lisnamies. inc. (4-V RECORDED TAPES, £ : lations need regular, high-grade main- 

+ id tg MUSITIME 0 Fifth Ave New York 4 Y ; 

¥. (6) ¢ tenance ond measurements per FCC 
pei a HOWELL, 7100 MeCormick Rd., Chicag & , ' 
(D) a eg é, 
Belt sounD SYSTEMS, INC., 555 Marion Rd.. C regulations 
nb Ohio { es . . 

BERLANT-CONCERTONE (AUDIO DIV., AMERICAN BBE S: This means money . . . steady in- 

ELECTROMIC. INC.), 4017 W. Jefferson, Los An 


enoaocast eauirment SPECIALTIES corp., P.O come ... right in your own area, 


no 


HReac 
BrusM tLectromits co., ri} Perkins Ave., Cleve 


sunoert’ sounn a ReSenowe co BURDBTT LAMPKIN METERS are the 
CINEMA ENG co. piv ‘ehovex ‘Cone. 1100 preferred test equipment! 
stn f. (A) 


. t _ ta 
coLUMBIA Reconos. ) eventh Av ‘ Send _ —_ 
rata n a. 

CONCERTAPES, Inc., Jackson ' ; - n or new booklet 


(G) LAMPKIN ‘ 
COUSINO, INC., 2525 Madison + Toledo = 105-8 MICROMETER LAMPKIN 205-A FM TO MAKE MONEY IN MOBILE 


(€) “ 
CRESCENT INDUSTRIES, INC., 590 h FREQUENCY METER MODULATION METER RADIO MAINTENANCE”. No 

Chicago 1, I (DB) 
Davstnom sigcraic corp Meanusee Gumereu Reads peck FM voice de charge ...just use 
— AMSCO ar mere ‘ Norther ’ crystal-controlled trans- vietion +25 ke., tunes 25 
Islar D) mitters, 0.1 to 500 me 500 mc. in one bend coupon below. 
pussines saves’ ‘comp. THE. u Gives error from as Relative field strength 


Jock ee ee eae ae ee ee ee 


I Y. (G, 
R . ; signed frequencies. VHF meter. Speaker } 
a ow Te 8. CW signal generotor for oscilloscope | LAMPKIN LABORATORIES, INC j . / 
DuKANE CORP... &: (D) Weight 13 Ibs., width Weight 13 Ibs., width MEM Division, Bradenton, Floride = 
DYNAMU MAGNETRONICS conp., 13”. $220.00 12”. $240.00 
MAICO CO., INC., . d Mir . 


Minn. (8, c [) free booklet { Date on Lampkin meters 
EICOR, INC., , ong , 7 I 


cee Maem LAMPKIN LABORATORIES, INC. [oom 


ELECTRO SOUND CORP., 
eme ‘neconoines’ CORP., «( t DENTON, FLORIDA City . —— State 


ul € Ming ic. @) 
ERICSSON =" THE, 100 Park Ave 


At no ebligotion to me, please send 


y 
Ess ree pistRisuTors, 0G T Pe TOONS 


FAIRCHILD ‘nECOmbING Cquipmant Co, White. for faultless playback 
cee ee ag, CORR. B18 Steuben Oe of pre-recorded tape! 
FENTON CO., | Mi e or N.Y. (8, OB) 


GENERAL INDUSTRIES CO., “vie. and Taylor “ot PROVIDING Fi 
convon’ ENTERPRiseS, 5362 N. Cahueng ‘ : FULL FIDELITY the practical way 
‘ f c. oO) —_——— 
wamriey’ PRooucrs éo., 521 EB. 162nd St., Ne > PERFORMANCE~ 

y 


F) ‘ 40-14,000 
INTERNATIONAL PACIFIC RECORDING CORP. Ai PS ot 7.5” 
PHATAPE OMRGATAPE, JARETAPI s oN CPS at 7. theNew 
2 if, (a, G, ) | 
INTERNATIONAL ‘RADIO & ELECTRONICS CORP., ? $59% 
kt Ind. (@) , 
INTERNATIONAL SCIENTIFIC INDUSTRIES CORP. at - oD — RANSVision 
101 F A " 6, Minn. (C, BO) ‘ 
sames INSTRUMENT UAB. 0110 8. bland Ct. Oak , USER NEF 


’ 
Lees "ENGINEERING. EDWIN A... © 6 Wast 


ington Bivd ngele 16. Calif. (8) ’ " es g= 
LIVINGSTON tiecrrome CORP. (CONNOISSEUR . 
PSOTRRIC HACK WAIN MURIRON OCRANIC LKING 
RIVERSIDE SWAIN-A-PONIC Livingston, N j 
(c. G) i/ Ka ’ sew 4 ad eet 
maenasvne mre. co., . : ate \| cinat 
A , - ull Jidetity id in 
MAGNECORD "INC. i101 < ‘ TAPE DECK 
(8, C, BD) ——— 
maane TROnes, | one. (MURIC en 8) PROFIT 3 WAYS: 
MICHIGAN ELECTROMICS INC.. 854 N. Rockwell ts Y w hage - y (i Leers TV 
Kurban 


hi i Do. F) N 
mitten ELECTRONICS | MILLER 2840 Nac feets broadcast requirements for * 
(D. G) , ond (2 Seve up to 50 
MINNESOTA. sasteeles Ano _ MANUFACTURING co.. minimum distortion, flutter, and wow. th mplet . . 
MITCHELL MPG. r* er 15 Cleb _ ~_ “7 Chteons The Viking innovation of a belt-driven ree eee . {B. Prepare for COLOR TV 
oan capstan eliminates vibration and flut 


monawn Business MACHINES CORP., 044 Hales . ‘ . ' ) Shows 8 Great TV Kite: 


Bt.. Brox N (Cc. BD) ter—tape speed is constant! 
MORRISON “neconpine Laps MORRIBSONTAPE I f Cxciusivet vison TV Hits 
G 


120 S. Bat Ave.. B ih. «@) ®@ The basic monaural unit pictured can ideal for 
MUSIC TAPE SOCIETY, Box 641, Detroit 6, Mic . y ous Technics! 


(@) be easily converted to full fidelity bi- feovlodes soquired, Write sow! 
MUSITAPES, INC. (MISITAPR, TRMPOT APE 


Sunset Blvd. it Calif. (@) : naural playback or erase-record play- 
panna os INDUSTRIES, ‘ine. @ Triep, Gi . back, ideal for tape duplicating. C SVISION 
mh «A c. . , pe OLPEs! aes ie TY BTS 4 
; ne @ Check Viking’s coordinated line of NEW ROCHELLE, W. Y¥ 


(fF) , ' 
PMONOTArES. FOLKWAYS 53 Nint NARTB standard pre-amps, erase bias -———== MAIL THIS COUPON TODAY « a = 


= torn } ¥. (6) oscillators, record/play naa hk  amplié rs = TRANSVISION, INC, NEW ROCHELLE, MY. Dept, aN-1! 
Press WIRELESS LABORATORIES, INC... 25 Prosper ; . 

We N H*, M ase (DB) , i'm enclosing § ....... Gepost. Send wenderd th 
presto meconoina corP., P. 0. Box © ara Sold thru dealers; write for information PACKAGE ‘1, with oll invtruction Material, Belance COD 


Do) 
‘ ) m () Send FREE copy of your new TV KW C ateleg 
maD1o core or AMERICA (ROA VICTOR). 630 Fitch VIKING OF MINNEAPOLIS 


(Ge) ' Nene 
RADIO CORP. OF AMERICA (ENGINEERING PROD eT.11 
UCTS DIV.), Front & Cooper Sts, Camden, N. J Dept Addiow 3 . 
(D, F) 
RANGERTONE, INC., 75 Winthrop St., Newark, N. J. 3520 E. 43rd St., Minneapolis, Minn, 4 oy er we 


(8, DB, } J Oe eee e222 e2eeGeeeaau 


November, 1955 199 


LOWEST PRICES 
HIGHEST QUALITY 


100 rupes$49* 


PREMIER Unconditionali Guarantees 
All Tubes For One Full Year 
ver Best Brands Avaiiabie For tmme- 


late Delivery, individually Boxed 


or 


SSN7ar 128ecr 
sa7Gr 


117476T 

11i7Zz3 

117z260T 
ANY ASSORTMENT — TAKE WHAT You WANT 


© per tube extra for orders leas than 100 tubes 


NEW PICTURE TUBES 


size PRICE 
i7.Pre 

i7Teea 

19aP4n 

190P48 

20cP4 

200P4 


Tyees wywnovan a: Sy SeanTase of Yaar 
27° GUARANTEED 6 MON 


$1.49 PER HUNDRED 
200 for $2.50 


values, sites and types \e-k-—@ watts 
® 10%, 20% Precision—Carben Insulated 
Carven Deposited Carbon 


a 
5S te & Tube Chassis. 


QUALITY CLEAR-SEAM ANTENNA KIT 
10 ELEMENT CONICAL— 
Complete with Mast, 300 OHM Lead in Wire, 
Guy Wire, Mount, Stand OF 

Ineuletors and Mardware 


TeRMs, 256% OarosiT with order 

ALL shipments £.0.8. Oh 

$6 00 $1.00 SeAViCcEe Cua Y * super. 
eede al! previously advertived ~. Wy subject te change 


PREMIER 


TV Radio Supply 


nasoneee vee or bbe om oe c.us. 
’ 
Reeves Soumocmary coap Oo} 


REVERE “Camana Co. Oo &. 2iet 
nowin’ ihoustRiEs Gene. 

suune “shotwens. im ine., 

STANCIL' WorFmaN conp., 921 WN 
summit ELectwonics, (8) 7 In 


it 
comp. weg te MAGNETIC 
V., Morria We ‘ yy. (*) 
LecTro SOPOT RES corp. 6 h 5 
TT? nal y ic, ®) 
comp. 
D) 
viKing or Munmearou's. 
ic. OB) 
WARREN cone. ¢., i" 


wee music PUBLISHING co WEB 140 W. 48th 
(e) 
wensten CHICAGO corp WEACOR 610 W 
A i (0, Ff, 


‘ ‘ ‘ 


wensven eLectmic co. 
(D) 
wit cox GAY CORP., ( ' te Mich. (C, 0) 


TRANSFORMERS 
A input 
8 Output 


ACRO PRODUCTS co 69 Shur 
(A, 8) 
AIRCRAFT aoe ronan cone. 


BUTLER mrs. co. nc. s. 6., 
ie (i) 
cuIcaco ‘STANDARD TRANSFORMER CORP.. 
(A, 
ConsoLioaren RaDio Prooucrs co., 
8) 


” 0 
pierz ‘pesien ~ merc. to, G 
sae vee ——e. LABS 


8) 
raincwico ‘ne Comoine EQUIPMENT CoO., 
y 


remco inc, no (A, B) 
vonest tLecTaic <0. THe, ¢ ‘ 


raceo “TRANSFORMER ‘co. Inc., 
GaneRar RADIO o., i. da 

GROSSMAN: RADIO « mute TRIC CO., 
Kanvon TRANSFORMER CO., 840 


(A. B) 
LANGEVIN mre. cone i 
land y (a. 2) 
mein Toon ae. inc. 


menit con a cn ae CORP, 


micnorman co.. ov Chest LABORATORIES, inc., 
&4-1 Bivd., Rt N.Y (A. 8) 
monnow RADIO mre co ‘4 Market 


(A 
nvr “ELecTRONtcs. inc... 


nk, Ca (A. B) 
onrno rey CORP. ¢ ’ ‘ eateraon 


{ 
parmass "ELkermicat PRODUCTS Div., ALTEC 
poe ag rg coe nt Mor s Bivd He 
erly Hi t. ‘tm ®) 
QUAM micnors co., 2 F. Marquette Rd... Chieng 


RADIO cone 4 SEGA CemeINE ERIS PROD 
> ts Div.), ‘ ‘ A N. J 


mabio pape Pos -+ yi a4 
ter, N 8) 

suvsweeren, “ee Melienry, ! (A. @) 

SNC MANUFACTURING CO., INC.. P. 0. Bo 
Ouhkosh, W (A B) 

ee » 24 : t.. Upper Darh Penna 


f 
souThwesre RN eg ee ELECTRONICS co., 
4’ ie 4 4 Ne KH ih ' 


: 8) 
STANDARD, elecrmrcat PRODUCTS CO 
mn, Obie (A, 8) 


Thir St : 
re.evex éo., THE, ; evle \ 
N. ¥. (A) 
TEXAS prnumenre, Comspenanre Oiv., 6000 


Lemme D (A. B) 
THORDAR SON. MEISSNER MANUFACTURING Div.. 
elmont A . 8) 


TRIAD ‘TRANSFORMER cone. 
Ve 8) 
UNITED. TRANSFORMER co 10 


6) 

INSULATED wies co 
Waterh 

{ ' 


ALTEC Canes oon”. 


He ih (A) 
AppRovep ELécTmonic Yara ser corre.. 

acdw ew wk if N (A. @) 
wei SOUND svavEms ine., 


6 
mice oF CALivommia " 06 W 
vzton Blvd Le we . . (A. B) 
Boars £0., INC. Davin, ; uh Ave ew York 
8 


‘ } 
enainano aveérmowmes, " nica Blvd 
Angeles 64, Calif. (A ’ 

BROWNING LaponaTonies. inc., 
Winchester ‘ 

COLLINS auoro propucts Cco., INC., Route 2 
Mountainside N. J. (@& @) Ma Addres 
Pr. oO Weetfield, N. J 

covumer RECORDS, 709 Seventh Ave., New Yo 


} 
Dewato gaa 9 ANETAS TURD 
: ong laland City 
picroanarn NY tA "pare 
N. ¥ 


eLecrmon Exvempaises, ool W. Stanley 
{A 


lerwyn, Hil 


Modernize a +630 or any TV Set 


with « 
For better al! around performance 
p ' , 4 ‘ew Seresd 4 5%" 
. — . tructions and 


exua parle needed 


21” TV CONVERSION KIT, 


Convert ANY MAKE TY RECEIVER includin 
22630 to operate the 21” or ANY 70° PICTUR 
TUBE. COMPLETE SET OF ESSENTIAL PARTS 
includes matched set of Todd 70° COSINE DE- 
FLECTION YOKE and TODD HY FLYBACK 
TRANSFORMER 


‘List Price 193 
Ls 490 

Inet CONVERSION MANUAL with 
‘ee Step-by-Step Instructions & Diagrams 


UNIVERSAL 
Fits All 12/2” to 21” picture tubes 
Picture Tube 
MOUNTING BRACKETS 


Comptete—-inciuding band that holds picture tube 


$497 


_PULSE KEYED Age art 


“COMPLETE SET oF PARTS ‘ass 


GALE tube 


WEBSTER 3 SPEED CHANGER, complete. ..$24.19 
$2 PHONO SAPPHIRE NEEDLE peecee 46 
$5 TV PICTURE TUBE BOOSTER ovcccee 69 
TY 21" OPEN MASK, grey finish , sees 99 
NEW $1 HANDY 10 WAY WRENCH eee 39 


CAPITAL weivom iy. 


BUILD 


COLOR TV 


COLORDAPTOR . - ~ Simple & tube cireuwit and 
rotating color wheel converts any black and white 
TV. direct view or projection, to receive compatible 
color TV. Specifications, including theery of opera. 


tion, complete simplified construction plans $2 95 
schematic, and sample color filters ’ 


COLORDAPTOR, 3471 Ramone, Palo Alto, Calif. 


+ 
don’t 
just say 
capacitors 


Ask For Sprague By Catalog Number 


Know what you're getting 
get exactly what you want 
Don't be vague insist on 
Sprague. Use complete 
radio-TV service catalog 
C-610. Write Sprague Products 
Company, 51 Marshall Street 
North Adams, Mass 


SPRAGUE 


WORLD S LARGEST 
CAPACITOR MANUFACTURER 


RADIO & TELEVISION NEWS 


ELECTRO.VOICE, INC.. Buchanan ch A, 8) 
FISHER RADIO CORP., 21-21 44th Dr., Long Island 


City 1, N. ¥. (&, B) . 
GOTHAM TELEVISION CORP., 125 W. 64th St... New 


York, N. ¥. (A) 
GRANCO | InC., 86-07 20th Ave., Long 
Island City Y. (8) 
es ov. ‘or PRECISION moevneees, Inc... 
ark ll. ¢ 
Main St., Westbury, 


L. £., M. 
= CO., 305 Territorial Rd., Benton Harbor, Mich. 


( 
INTERNATIONAL mescancn ASSOCIATES, 2221 
Warwick Ave Sant Monica, Calif. (A) 
owt COMPANY, “INC., 61 Sherman St., Maiden 
8, Ma (A) 
newcome avoro Cuegucrs. + 6824 Lexington 


Hollyw« 
picor "RADIO Con. o¢ seth St.. Long Island 
c 8) 
RADIO tone. or *AmeERica (ENGINEERING PROD- 
UCTS DIV.), Front & Coope ts., Camden, N. J 


(A) , 
ease hy one. vue. o 46? N. Ravens 
“i Av » at I ’ 
RADIO ENGINEERING Laps. me, 16-40 S7th St 
wong lsland Cit (8) 
RAULAND: BORG Conp., 16516 W. Addison St., Chi 
Ih. «Ad 


ago 8 
REGENCY Division. . 8. E. A., InC., 900 Pen 
dieton Pi Indiana 2¢ Ind. (A, B) 
SARGENT. RAYMENT 'CO., THE. 1401 Middle Harbor 
Rd4., Oakland 20. Call if 
SCOTT, INC., Remo nosmen, 85 Putnam Ave., 
Cambridge Ma 8) : 
SHERWOOD ELecTRomie ass. inc., 2802 W 
Cull o 18 ! (A) . 
SIGHTMASTER corP.. 111 Cedar St., New Rochelle, 
N. 


(A) 
STROMBERG. CARLSON Co., oon DIV., 1225 Clif- 
ord Av Rochester 


recn. MASTER CORP., 6 Pr by be . Brooklyn, N. ¥ 
(8) 
THORDARSON. MEISSNER gg gy Div... 


Bellmont Ave., Mt . 
a4 co., ; } Kildare Ave., 
¥ Th. ¢A) 
witcox GAY conr., Charlotte, Mich. (A, B) 


WIRE RECORDERS AND poulMant 
A Heads 
8 Eaperdere 


Cc Wir ; 
CRESCENT BUSTERS, ne. 5900 W. Touhy Ave., 
Thi » S1, (A, : 
eiectron EhTERPRISES, 6017 W. Stanley Ave., 
Berwyn, Til. (8) 

GENERAL CEMENT MFG. CO., 919 Taylor Ave. 
Rockford, Til, (C) nage : 
concen ENTERPRISES, 5 ay N. Cahuenga Bivd., 

Hollywood, Cal (A, @, : a 
INTERSTATE puoro SUPPLY CORP., 17 W. 17th 
New (8) 
maciiasync 
North Hollywood a ‘ 
PERMO, INC., 6415 naewood Ave., Chicago 
26, Wl. ¢(¢) : ; 
SHURE Gnorwers. Inc., 225 W. Huron St., Chi- 


eago, Til s : 
TELECTROSONIC cone 165-18 87th St., Long Islanc 
N 


wensTen- Cucace co (wanes). 5610 W. 
Bloomingdale Ave nm. (8, ¢) 


t Sateuma Ave., 


Eprror’s Note The above lating has been 
confined solely to manufacturers, both in 
this country and abroad who replied to 
our questionnaire Foreign suppliers are 
listed under their U distributors 

We want to call the reader’s attention to 
the fact that one major group ta not in 
cluded, t.e., the electronic parts distributor 
Many of these companies market various 
audio components both in assembled and kit 
form under their own brand names 
would like to suggest that for further 
mation on these components, you check 
local parte distributor or consult the ads 
in thie magazine 2 WE 


PHOTO CREDITS 


Credit 

Custom Cla Cleveland, Ohio 
Ameer Corporation 

, 174 Fisher Radio Corporation 
Emerson Radio & Phonograph Corp 
Walter L. Schott Co 

Sentinel Radio Corporation 


(Figs. 5 & 6) 


54 
Multiplex 
ho 


America 

ted 

ation 

npany 

jetor Co 

Company 

NEC Photo 

The Heath Company 

as Electric Products Ine 


ERRATUM 


On page 115 in the August, 1955 issue, 
in the article “Fixed Capacitors,” the new 
Corning Glass Works capacitors are re- 
ferred to as “mica giass-seal capacitors.” 
Actually, these units are glass throughout. 
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TWO-WA) 


ommuan 


RADIO 


j 
‘ 


Vi 


FLEETCOM $r-. 


MODEL 500-612 SERIES 


The FLEETCOM Sr. is rugged, compact, 


universal 6/12, VHF-FM 

two-way mobile com- 
munications equipment 

for the Public Sofety, 

Industrial, Land Transportation 
ond other radio services 
COMCO’S 17 yeors experience in 
design leadership and production 


“know-how” is engineered and built 


into every FLEETCOM Sr. unit 


POWERFUL! COMPACT! 


Medel 300 £G6-6/12 mobde pochoge 


ATTENTION DEALERS 


W rite for avaslable terrut 


COMMEVICATIONS. 


Big Clearance Savings... 


Up to 85% 
12 VOLT 


DM-34 DYNAMOTOR 


input: 12-14 VOC; 2.8 A. 
Output: 220 Volt; .080 A. 
Continuous Du 
' te 
Overall Size 
West 4% 1 
Bhipped Post; 
CLEARANCE r 1 I 
RECRIVER 3 OMe 
MODULATOR MD.7 
tion 
COMPASS RECKIVER M 
h4/ARK 2 Kea EIVi 
Equipment |i 
Please Enclose int 
No C.O.D ” 


cau SALES. co. 


2176 East Colorade Street © Pasadena 6 


California 


EFEICIENT! 


Fovelu es 


55 Wotts output in low bend 
Frontor rear mounts 

Case size 14x13" nd 
Maximum evtput with minimum 


bettery dram 


bnstentiy comvertibie te 6 
12 vot operation 


Reedy ter imstatietion and 
operetion 


faceptions! velwe price 
rate 


COMPANY. Tae 


GET INTO 
ELECTRO 


You can enter thie uncrowded, interveting field 
Defense expansion, new developments Gemand 
trained pectaliat Mtud ei 

electronica theory end p reetic . 

casting; -vieilng; aviation, marine, police redic 
1% month course Prepare for good way. Gredu 
ates in demand by major companies itigh Mehool 
or equivalent required Hegin Janvery, March, 
June, September. Campus life, Write ter extales 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaise, indiana 


Rate 50c per word. Minimum 10 words 


When you order by mail 
please print your name and address 
clearly, be specific in your order, 
enclose proper amount, allow ample 
time for delivery. 


RADIO ENGINEERING 


COMPLETE radio, electronics theory & practice; 
television; broadcasting ; servicing; aviation, ma- 
rine, police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind 


FOR SALE 


TRADE-IN Television Sets $14 
Rambler, Pottstown, Pa 


HEARING Aids, as is $7.50. In 
dition $12.50. Shelby Instrument, 
Long Beach, Calif 


DIAGRAMS 

corders $1.25 
Where model 
mer's Radio Service 
New York 23 Y 


Jones Radio, 1115 


operating 
1701 


con- 
Magnolia, 


Radio $1.00 record 
Television with service data $2.00 
unknown, give part numbers. Kra- 
Dept. 853, 36 Columbus Ave., 


changers 


and equipment 
For action 
W2LNI, 512 


bought, sold, and ex- 
and a fair deal write B. F 


Gensler, Broadway, New York 12, 
N 


TAPE Recorders, Tapes 
Values Dressner, Box 
Station, N. Y. 9 


Unusual 
Stuyvesant 


. Accessories 
66R, Peter 


RADIO equipment, Navy surplus just released, 
good condition, used, complete with tubes. Trans- 
mitters—BC 696A, 3 to 4 MC $8.00 ea. BC 457, 4 
to 53 MC $4.50 ea. BC 458, 5.3 to 7 MC $4.50 ea 
teceivers—-BC 453, 190 to 550 KC $8.00 ea BC 
434, 3 to 6 MC $4.95 ea BC 942A 100 to 156 MC 
$8.00 ea. Transmitter New BC 458 $7.00 ea. Order 
C.0.D., F.O.B. Birminghan Inquire If interested 

) large quantities. Rogers Trading Company, 2325 
Secoma Ave. North, Birmingham %, Ala 


BC-348P RECEIVER 


covers 6 bands, 200 


brand new, original carton, 
500 ke., 1.5-18 me. Designed 
fe w 28 v.d.c., easily converted to 117 v.a.c., $75.00 
ob New York Box 51, % RADIO & TELE 
VISION NEWS 


DIAGRAMS for repairing radios $1.00 
$2.00. Give make, model. Diagram 
672-RN, Hartford 1, Conn 


TV Trade-In sets 
others. List 
$20. up 

ern Bivd 


Television 
Service, Box 


Phileo K.¢ Emerson, 

available 10° 817 12” to 17” 

Washtek Service Co., Dept 956 South- 
Bronx, N. ¥ 


PRECISION resistor 1000 ohms, .1° 
quality. $1 each, 5 or more 90 
Devices Co., 619 Summit Ave. N 


METER 
Radio 


laboratory 
each. Laboratory 
Seattle 2, Wash 
Hames 
Owensboro, Ky 


80-40-20-10 
Lattin 


Antenna 
Labor 


Patented 


write atories 


BUY Surplus radios, electronic equipment 
from Government Bulletin $1.00 Box 
Hartford 1, Cont 


Direct 
1242, 


SPECIAL: New English Collaro 
Mounting Board, Plug-In Head 
Guaranteed: Diamond-Sapphire Stylus 
$10.75 Sin ; Cover for All 
$4” 7 ’ 3 Dual 
cpa Enail: +h nich Tape 
Motors. Best y $79.50 Pre 
Dept Unlimited 
Wood 


Changers, 
Trach 115,000 
Deck 
paid 

63-03 39th 


tal NE-101 Plastic Phos 

at new low « t, with instructions for use 
ounter reult $1 Uranium Year 

Geiger tubes only $5. Geiger counters 

“4 Scintillation counters $289 to 

00. Ultraviolet lamps. Metal detectors. Western 

Radiation Laboratory, 1107 West 24th Street, Los 

Angeles 7, California 

TV-FM antennas All types ly 

Mounts, Accesseries Lowest prices 

Supply Co., Dept. H, Lunenburg, Mass 

TUBES, Radio & TV, 
Details 10¢ Sonoret 
Wilkes-Barre, Penna 


TRADE-IN Televisions 
1420 South Randolph 

TAPE Recorders, Accessories 
ins accepted. Will quote on hi-fi components. Boyn 
ton Studio, 10K Pennsylvania, Tuckahoe, N. ¥ 
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iding UWF 
Wholesale 


New, Net 
Box D, 36 


up to 70% off 
Woodbury &t., 


Test Equipment 
Arlington 4 


W4API, 
Virginia 


Best values. Trade 


WANTED 


BATTERY operated (or capable) Portable Tape or 
Wire Recorder E. Lucas, 13802 Military Road, 
Seattle 88, Washington 


AN/APR-4, AN/APR-9, other 

TS-,”" ARC-1, ARC-3, ART 
plus Tubes Manuals Labora 
Describe, price in first letter 
clates, 434 Patterson Rd 


WANTED— Electronk 

types airborne electronic equipm 
BC.788; 1-152; ARC-1; ARN/T, et 
paid! Bob Sanett, WEREX, 1524 8 
Los Angeles 35, California 


CYLINDER and old disc phonographs Edison 
Concert, Batmoral, Conqueror, Opera, and Ora 
torlo models Berliner Gramophones and Zone-o 
phones, Columbia dise and cylinder Graphophones, 
Bettini micro-reproducer. Want old catalogues and 
literature on early phones prior to 1919. Will pay 
cash or trade tate hi-fl components Box 50 


% RADIO & TELEVISION NEWS 


EARLY Radiolas Atwater Kents, and other major 
makes of early receivers. Will pay cash Paul 
Thompson, 1300 So. Main, Las Vegas, Nevada 


WILL Buy All. ART-13 TA7A Tranamitters $200 00 
ART-13 T47 Transmitters $150.00. BC.TS8C Altim 
eters $160.00 ARC-3 Complete $185.00 RS 
ARN-7T Radio Compass $175.00 RC.348 Ree'r 
Modified $25.00. BC-348 Rec'r Unmodified $50.00 
ARC-1 Radio Complete $250.00. KC.312 Receiver 
$40.00. BC.342 Receiver $50.00. Ship via Expres 
C.0.D. Bubject to Inspection to ul 
49 Washington Ave., Little Ferry, NJ 


APR ARK 


. thir 
everything 


Edris Dr., 


Finnegan 


AUDIO frequency wave 
Warren TV Corporation 


wanted for 


analyzer 
Warren 


cash 
yivania 


REPAIRS AND SERVICING 


TEST Equipment Repa ire 1 and ¢ 
tory staff. All makes. Superior, Simpsor 
etc Free estimate. Our twentieth year 
Instrument Laboratory, 176 Norfolk 
ton 19, Mass 


SPEAKER Reconing 48-Hour Service 
North Ward Street, Benton, Illinois 


HIGH Fidelity Speakers Repaired Amprite Speaker 
Be rvice, 70 Vesey Bt., New York 7, N. ¥ Ba 
7-2580 

TELEVISION Tuner Repairs Dan's Televi 
Laboratory, 2 West 183rd St.. N. ¥ _ 


HELP WANTED 


slibrated by Fac 
Triplett 
Douglas 
Avenue, Bo 


Me's, 506 


TELEVISION Jobs—Names and addresses of cx 
panies to contact. $1.00. Fitzgerald, (Chicago 
vision) Dept A-14, 815 Count idle Ihr 
Wheaton, Illinois 


MILITARY or 
Television 
Box 201 


Civilian trained Radio-Radar 
mechanics wanting good jobs, Wr 
Culver City, Calif 


BUSINESS OPPORTUNITIES 


$200 weekly cleaning Venetian Blinds 
Burtt, 2434CE, Wichita 13, Kansas 
BUY Wholesale, 25,000 Items, Catalog 25 
thews, 1472-R2 Broadway, N.Y.¢ 16 


Free Book 


Mat- 


CORRESPONDENCE COURSES 


USED Correspondence Courses and Book 
rented Money back 
(Courses bought.) Lee 


USED Correspondence Course and = Educ nal 


books bought, sold, rented. Catalog free Educa 
tional Exchange, Menlo, Georgia 


wold and 
guarantee log free 


Mountain "1 ’ Ala 


INSTRUCTION 


STUDY 
Free 
Radio 


at home for Commercial Radio 
sample lesson very reasonable fee 
License Aids, Box 4 Limestone 


MISCELLANEOUS 


BUSINESS Gifts and Advertising Speci 
Free, Ideal Specialities, TV, 1133 Bs 
York City 

CRYSTAL Photocells, extremely 
cL-1 $2.50 postpaid. Hortor Dept 
Eleventh Street, New York City, 14 


RECORDING 


alty Catalog 
New 


miway 


Tape. Brand new-——plastic base 
standard brand—7 inch reel $2.50 post 
Horton, Dept. A, 267 W. Eleventh Street, 
York City 14 


GRADUATE Electronic Engineers with laboratory 
and shop facilities. Small consulting and develop 
ment problems sought Box 127, Baldwin, New 
York 


MAZINGLY Low 
RNOVER 


| prICED A 
= BIGGE 
+ FASTER TU 


Sky-Ray ANTENNAS 


offer you more prof- 
its! How? By giving quality equal to or 
better than other TV antennas pi/ws 
amazingly low prices that provide bigger 
mark-up or faster turnover. This combi- 
nation of quality and price is achieved 
by excellent engineering coupled with 
cost-conscious construction, Standard 
weight materials are used throughout 
and none are wasted. Clean, functional 
design contributes a pleasing appearance 
but eliminates expensive “gingerbread” 
The results are all-aluminum antennas 
lightweight and rugged that sell 
fast. And all Sky-Ray Antennas are pre- 
assembled 


Model ACV-2 “SUPER-RAY 
All-Channel VHF Ar 
Sky-Ray's new twin-bay model 


tenna 


featuring improved front-to 


back ratio and higher gain 
Has Snap-In construction 
reinforced at the U-b 
Matches 
transmission line 


$24.50 


lt con 
nection -ohm 
iggested 


lst price 


Model UCP All-Channel UHI 
Acray. Highest gain and front 
o on UHF. Completely pre 

d; only 4 wing nuts to ughten 
Sengented ties ouies $10.85 


ack rat 


SNAP-IN CON- 
STRUCTION. One 
push and elements 
are locked sex 


position Ne 


urely in 

bolts to 

tighten. This feature 

on all Sky-Ray VHF Antennas gives 
est, festest installation possible 


the casi- 


Sky-Ray offers complete lines of proven, top 
quality, low-priced antennas for all TV bands 
for VHI Snap-In Yagis, Conicals, and In- 
Lines; for UHI Bow Ties, and Single and 
Double Corner Reflector types. Get these big- 
Ask your jobber for spea- 
fications and price lists or write direct to 


SKY-RAY MANUFACTURING CO. 


MCcLEANSBORO, 


profit antennas now 


ILLINOIS 
203 


eee ee ee 
Girem met_ 


BEST BUY IN Hi-Fi 


sy-C “FLAT Six” 
AMPLIFIER 


high-fidelity 
put: 12 watts IM distortion less than 
0.5 DB, 15 to 30,000 
CPS. Built-in pre-amplifer with separate 
Loudness 
Calibrated bass and treble con 
Feedback 
$79.50 net 


Grommes amplifier Out 


1%. Response 2 


roll-off and turnover controls 
control 
trols 


used 


throughout; { loops 


GRI-1 
FM-AM ‘TUNER 


fidelity FM 
Compact, yet full size per 


Grommes 
AM tuner 
formance 
Full AFC 


$129.50 wet 


FREE! 


matching high 


My sensitivity 
4 athode 


Tuning eye 


follower output 


NEW 1956 CATALOG 


~ Division of 
GROMMES precision ELECTRONICS 
PIOI-R King Ave., Franklin Park, til, 


Name 
Address 


City State 
105-55 


Zone 
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Aaron Electronics 
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you can’t match \W\F 


SPEED 
ACCURACY heavy molded case 


” thick for high impact 


DURABILITY | Fully insulated 
CONVENIENCE! 


sure grip battery contacts 


Balanced double-spring tension grip 


assures permanent contact.”— ~ | 


“this wide-range model 


, : = 3 > "| 
: rN 
tests AC LD« Volrs D< at : . n mw 4 s 
mM 0000 7* DC Mi m amy < | ) ay » . é sient 


Milliamperes, and Ampere 
Ohms (to 100 Megohm No protruding kn 
i HEE) ( 
- j aweew fhe » n° ; 
Decibel and Ourput. Its 22 on switch or ohms 
easy-to-read scales are t - _ ee control oth are 


longe st in thas type ce fl j h with the pan 


sw 
| 
selects both circuit 
and range. Just curn 
the switch and make 


your reading 


y, for 6 utek positive for most efficient 


Rs meter Use 


Banana ic na pi , With every Model 650 you 
t leads are best. Alligat receive complete, simplified 
provided ¢ on test 0 instructions on how to use and 


for extra cony en maintaim most ethcrently 


_for cogvenience no slip feature 


; 2 7) 7s ) oe 7 .~ “4 

advanced engineering , ding Four rubber feet furnished 
: 12 ‘ tandard equipment fit 
Molded mounting for resistors Available as an extra (onl in | . l oe a. ‘ 
, ack Oo 1 Cas Oo 
and shunts allow direct connection Sin this special st 1 tilts sevent sii j , 
¥ i 5 nv t 
without cabling. No chance for meter at best ar ‘ j PI ¢ 
at | gl smooth surfaces 

shorts. Lor yer life and easy-t easy reading , 


repiace resistors in them marked 


“a MODEL 630)|$%395° 


TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 


TAB” 


THAT'S A Buy 
circuit OREAKERS: 


os 

Hiinen Therma 
meer 6 

Be oa; 


NEW "‘LUGER'’ SOLDERING GUN 
Deot talenced Oual 120 & 280 
Watts heet at your Sinwertips 
Por fine oF heavy duty — 
Non-eorroding alle 
preteen 


OB eye tes “Tapa, 


h 
20 VA 
hover “ea 


FroTOo Ran & STROBE LAMPS 
“Bee. 


fof Ye. ” 
gee 160 

7@ vee ve 2006 

Triguer coll for. lo Vv .Fiseh 

Write for TAG" Fiaeh Tube Dete.. 


846A KIT & XPMR 
(2) SOGA Tubes, Sockets & 
Tre vader aymner Rated me) 
i} s ame «63.59 
} 
j 


A i vatk Tree siaiion 
vae 
Special Only. «ces 


TV Hi VOLT CERAMIC COND. 


500 MMF $ 


20,000 V MIT 


HEFL SPEAKERS 
Jrtrutiy network 2 A An ae needed 
“yar Famous 


ee Tweeter 
i Wet 2u Ard 500 eyeles 

ode! Pasco $19.80 
12” Coaxial Om & a Tweeter 


cw 43) i ; 


Coastal au 
ae 
" PM LOW s/aS 
em 7 wW/45- dike 
NEW GE "'CLIP In TiP’* 
PHONO CARTRIDGES 
"GE Original Boxed, $ $ $ Back Gid. 
RPROGOA* 001 & 0059.96.06 
RPRKOGIA*® GoldTriDs) $19.08 
APRKOGZA* GoldTr DD, $28.08 
RPROCIOA* Hinwiess).00986.26 
RPRO4ZIA® Singie(S).00186.26 
EERE KEE 
Replacement PR moe “*TETRAD" 
RPIOLOA Lua : 


BPIOLZA lrusiil) 
aPrio. oe) met ps 


wa Carte bea 
onc 
RPj005 
it | aej004 mie 
“a 
S$ cae tn Be ee 
Es bark nucle bie wnat RaD’'t. 338 
TAB’ HI-FI RECORDING TAPE 
Finest Tape 


Precision 

Gi4 Splice Free 

trolled Viastic 
Hinton Ouie: tot 


1 Woda hs 


Bela welve 
adi 1. 


Singty Bpeciai 
PRECISION RESISTORS 
we .i#c -witkor 


1% Acouracy Gta 
Bpectal 26¢ ea 


Lots PA Any Assortment 
VRASEPOEMERS 


. Input ry, 
7. ve t 20 
Mi Volts up te 30 Ky, 
quadrupler cht All tubes, 

wt baa ’ 4 


oma. 2 
PART. 4/seope 


204 


© Ist Quality © No Electrical or Mechanical Rejects 


TUBES 


© Individually Boxed © Hickok Mu Tested © 


“TAB” TESTED & 
GUARANTEED 


12AU7 
12846 
12837 
128907 
SOAS 


6816 


iaar7 


12AvV7 
128H7 


oor 


ti723 


o> 
ox 
x 


Ste 
Pewee ees 
~~ee > 


¢ 


Wholesale to 
Servicemen 
teduetry & 


c Tae" 


Dealers 


ALL BRAND 


CBS TUBES ° 50% 


NEW © ORIGINAL 
FULL ONE YEAR GUARANTEE 

Write for Free CBS Receiving Tube Chert 
50% +10% OFF ON LOTS OF 25 TUBES OR MORE 


OFF LIST 


FACTORY SEALED CARTONS 


WRITE FOR OUR NEW RECTIFIER & POWER SUPPLY CATALOG PR65S5 


**TABTRON"'' HIGH CURRENT 


POWER SUPPLIES 
YEAR GTO 


J former 
=| 


Cabinet 


oon Vin Com 


: : One 
Variable 
12 pletely Built 
Selenium 
. f riac 


Full Wave 
Trane 
Volt & Am 
Terminals & 
Duty Steel 


Sta 115% 
110 ef 220? end 4 phase to 


order 


Cont Bettas 


O- 2BWVin 
0-28 Vin 
OaB Vin 
28 Vin 


ay 12 
at 24 Amb 
at 50 Am 


"*TASTRAN' Rectifier Ximrs 
See Volts (OVAL!) 16-15-9-0:0-9-15-18V 


100 Amp® 

18 Volt 2 Amps 

tWodgs yt Bey | 

allel x ° 
vee iis . veitaer or 


"*TABTRAN" Rooter Chokes 


+r 
on 7.90; 
18.$14.00) 2 
CRGOOS 244 CO4HY .0258. $20.50; 2/858 


230 te 115V Autoformers 
Por 220-240, 


34.00 
*Leee C.PaR 
New Variable 0 to 6 & la Volt/12A 


$100 Order Take 10% Oise. 


iptermittent over 


Model T6: ividhe.- 


THAT 


@ guy 


NEW “TABTRON"™ 
SELENIUM BRIDGE 
RECTIFIERS 
DATED & YR GT 
We mfe. Power Rectifiers 

apecs Prom 
to and shove 
. Following List Full Wave 
se 42 ian? 100 
olts 


weeeses: 
Cves2deao- 


woe 
eee 
?. 
aces e~eawe 
a 


ee@esutere 
beh Stet tos oten ls 


eeunvr 


20 40 4.00 5s 
RECTIFIER & neue Comso. Ve te 2eV 
at 24 Amps Cont. Buty 


HEAVY DUTY BATTERY ‘'FAST"’ 
CHARGER RECTIFIER 


er "Verieble Voltage Xfmrs 
eee we sTaco <7s, 


Cased 270" BA. 24 
x or More 10% Dise. 
NEW! Quality VOLTAGE 
REGULATOR 
$ $ Populorly Priced $ $ 


Only $16.98 


LINE VOLTAGE sTAsiizaR =. 
Stabiliaes tir oltage within 
plus or mis 
of VOLTAG 
Insures full etn “th, & 
Vv pieture ardiess of line volt- 
Automatically operated 
of with set or equipment. 
yulet. needs neo 
niversal from 100 to 300 
100-125) Output 115V + 


SOLO WITH “TAS” MONEY SACK GTO. 
Order Six and 20% Discount 


THAT'S 


A 
BUY 


NEW YORK 6, N. Y., U. S. A. 


PRINTED IN U.BA 


fon ‘or ; ‘shunt curren . rae * 
tA 


. 52:28 _@_2 tor 8? 
POWER RHEOSTAT BUY 


69¢ 


10 FOR $6 
NEW 6 KV Hi SENSITIVITY 
oc & AC 


27 RANGE 
= 6919 


—_ $21.95 


LoTs oF 3 

(Not a Kit 
A complete 
instrument 
oc 


250 OHM 
25 WATT 


recision test 


8 easy w read 
0-6, 30, 120 
6000 Volts 


0-6, 30, 120, 
60, 


: 20 & 
250 wuld 
milthys 
cision Re 
aved pane! 
uO lg "x2 %4 

RF ltode 
w measurement. 

SINGLY @ Mare 9s. 

000 Voit Probe Special $5.95 


Pocket 
AC-DC Multitester 
TAB’ 27¢ 
$45 “y 


Hi-accurac pregiate ”" 


om 

per ¥ heads AC 
‘ 33 

19, 100, 


a Le ade, Stina“ $6. 98; (piso 


Mee Sig ‘thle in US 
“NEW ceibine eA” QUICKIE 
WRENCH 


(as Hivetrated) 


The 10 Way Wrench with 1001 Uses! 
Fite 05% all siges Sx quare & Hex Head nuts 
2° bolts 4" to 0/16". Precision Mfg. GTO. 


TAR Special 55¢. . Lots of 10 @ $4.75 
Somey ge Ser ei te aes DRIES 


1/16". Special 


NEW OIL CONDENSERS 
1.3 MPD / 2400WViIK $5.89; 6/33 
1.5 MPD /S00OWVDC $1.69; 4 $5 
48 MPD / 1LOOOWVIX $i0; 2 $15 
o 25 MPD / 1 200WVLK 


ll nile 
BARGAIN FLYER 
$ $REALS$ $ 
$ MONEY SAVERS$ 
INFRARED SNOOPERSCOPE 


SEE IN DARK TUSE 


Image-Converter Tube Hi-Sen 
sitivity simplified 

dia ~itemne on 

tion up to 350 

& Data vas” Pr 6s: 2 Sti 

Snooperscope Pwr _ Suety 

1SOOVOC /35MA 

Transformer, Rectifiers S« « 
Capecitors amd Diegram 


Jn vubler 


NEW! Sener SENSITIVE 
Precision 
GEIGER 
COUNTER 


Simple to 


sor ure pers 
| ml & clicks from ‘ > 
w /headphone & Radioactive 
Less batteries. Sturdy drawn 
w /hammertoid Write ‘tor Phe 
23. sess Kit 
49 KIT OF 100 
RESISTORS 
) 2 Watt 
PER schtned cost 
: of 100 most 5 
ular insulated ree % 
Siandard A ester code ss 
Beck Guarantee 
(Cost of Mdse rt ~ yy 
Min. 


itheut Notice. 
Phone Rector 2-6245 
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Exact Duplicate 
DUAL CONTROLS 
available TWO ways 


) you prefer ready-to-use dual controls? 
Or would you like a small stock of control 
sections, switches and shafts that you can as- 


semble quickly for the combination you need ? 


Either way, with Mallory, you can be sure of 
duplicating the exact electrical characteristics 
of the controls in practically any popular TV set. 


1 
: : bouc 
Either way, with Mallory, you can equal or ex- 


ceed the performance of the original equipment 
control. You can count on accurate resistance 
values, smooth tapers, quiet operation and 


long life. 


Either way, with Mallory, you can be sure the 
job is right the first time .. . without profit- 
cutting “come backs.” 


Either way, your Mallory distributor has what 


you need. Call him today! 


Exact duplicate, ready-to-use, dual control... 
factory-made with ali the resistance values, tapers, 
taps, switches and shaft lengths needed for most of the 
popular TV sets. 


Exact duplicate, dual control kits. With a small 
stock of factory-assembled control sections, you can 
make 10,000 different combinations. No soldering or 
special tools required. Assembly takes less than five 


minutes, 


a 
P. R. MALLORY &2 CO. iInc., INDIANAPOLIS 6, INDIANA 


a. MATLOR®. .... 


~ 
vt paecist© 
° 


apre® 
} - 7 


